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laojtf <S\) u£ jjjlj HokLuJI ai^^j aj^Io^II alkali 



^ J 2t_ 1 4 




iuJL>Jl2aij^l^:JjVl __<Ul 

^LjOpoV 3UUJt gOttli^l Ut ill 



& 



t -'j 1< 



I 



^JlJIjJI ^j^-bl La c-jLt -Jut ^jLill (j^C (J 1 ^ ' fl J 
4 rtU"rU cljj) 3r iTI (JL*^o t ^ jjy^ jJj 1 1 J ^g.ltJI 

3Ljj>JI ^JLc jLLjjI lJiL>J1 ( mT *M$j* < J-ufisjJI 




4jiUTIj SuxjJLJI cj>L>JLI ^ J£ 

(^^jlJ! &jL2JI r Ut £LZ Iju* chjj-^ jjt < Cr -4 a J1 ^MjJI 



IS 



2 



— JU — jJI ujt^j J* I— 

JiJ J jjJJ <jy Illl gj^^u <i-rtllj J>J^J J ' " ^ 

J-UOJJ jJSj i4jj, Jo-J I <Lj^Oj./J *»rtl 4-L^J^>J I 4£^jftj4 

** ^^^^^ ^ ^ ^ 

'l^j^ 1 l^j^ 1 ^j^ ^ica] ((^^A-Jl I - ■ * " ^ 

,4^1-^1 JjLSjJ i ^c i 'i 4 ?o.;Vm U £ J titt t ^i, ^ 




J£j 4 S^jJI JaSlj^l qIZj ^ nil § 

j^ju jJs ^jL-^j^t jpa t £jJJ glut .4jtfll 

4jJLrtejVl ^ifcaJ Iju Jl9j t 4_dl>. 4^uaj3 ^jajj ^1 

Obi 




i i. Tr i 



^-qL in ZlS\ q$ .(The Genomic Era) L ^jJ t j_>Jl " " 



4^aj) 1 j y f \ 4l i (rttL ^jJL^j>Jl uJSjj>*^? (jLutoVl c-fli uijl^I ^acJj ^lll Sjjla 

4j^jj-l>JI 2Uiil 4_a jjla J\ ^^laxj jloIajj * (The Genomic Bomb) 

J^l t^^jJl 4jS^jlj ^jJl ^JLsJI j-xxjum 4jLs t L^-xl jVi.mi1 jjJfi 111) 

| ^UdI (jl LdljJ CjJLvj i4-uLjLfl J£j JjJl>J1 ^L-iijVI j mttl I JUfc 

Ji.S nnit ^ Jul jJI l^LI^V! <Lii*j <jl L* ^ t^LH^I ^jUil 

•»* " *■» 

jhYi \ (jlJSi^ iCjLb di^lj 4J 1 "kj! L^jV t^J^T r rj 1 ^1 1 gir Jj-><-*j La^> 7- a 

1.JLI Lll JLL <jj (, ? r f^itj 

1 ntnr I <^Jl11 tjjiaju U^Jj 

^-u^lj (jSLuo tj^ij L^JL^ ^jLcuis i^jiLuJI oULqj 

C f i t fill Cu njt L^jL) 4-JUL^)lj 

4J Jj-iuJ i<ijLj^LJ j^LljJlI cjL>o^/I 1^"uIjj^l<l^j ^iaL>JI <?-il2jLX-V LA^jjufc 



f* 4* M 

£jufc 0.^43 < rtj^C ujj.tl 4 <>1 tjr ul 4 >iJl j . 4jjjV1 ^j^l Jjj ,4,(i,U <ntl (jr Lx 
Lo j^^-L^ J <a " tj JjJjJll ^ri-rrw JjJU>o q\ ^-^j ^ 4 j . o lr, 4 S j n ^ Jj-S ^j-a SljJLl 



Mill 4 j"m JjfcjJtl j j 1 1 | JLA Julj SLusL^ j£>^-*^ J^*^° Lt 3 * ^L)>^ 

k* «« 

^JjlJ! ^IjJI <jt cJjL^ tS jbSJ! Iju* J}U^ ♦LuL^. L^\y* Jl£ 

^1 Sjalttl jISjs^I ^lan^ 4JJj 4 <Ool ^1 Jiij ^ (jriH^ jj^> 

4 A i "<< <iU 4jL2_ljJojj t4_jjlj^J1 3j n iliti (Jr*. ciUj L<u t(J^ mijH ^jJLljv.I I 

( L^J ^ (jylJl SJLlJI 4-£j>, • t 4 y j Vi L4J Ul Jlj ^ylJl <J1>\ n j i U"tl ^jiaJU 



1 i a A > ^ ^^JjJI j>LalJI ^>cj (Genetic Medicine) cjIjj^JLI yty ^ o r mj 



£-*^*-a j^-^j jlSLaj i( jLujV1 c)^b- o- 4 LkP*' ^ 6±\f ^ ^ Jl 

. jLu^ll fl ,„r, ,„V ^UjL^JI o^U>ai iCr Ujji 4-^- till o$Jll 



M *^ M 

4xa Lt 11 jLSl^Vl ^ulajJj ^jaJbj-ll 1 JLA q&j-Cl tJT ^ Cc3^ JlS ^j^l (j I ^vjlj 

(V 

Jji>JI jUtjV jIjUlL^VIj I^jL-oLAjJj 2ujLoJI oljj^iti oJl^j j /Call) 



t_<-L>. 4jlxLv jjjiJJJ JjjfcjJa JlA5t-A JJJ^jJI jLLljjVI ^J] (jl^jjJIj j^Ltliilj 

j^u£jJ) jllLcuVl jK ra\ l[) J^rtJLa Ju&Loj^ it-jLiSLIl ljufc ^JLojlj 4A^a^LiJ 

JbjJI Jj-t-j-u (^Lj j$j£jJ! jb^u^l ^jj .(O-r^JI 4jlaLv t</ UH iAj^pJI 

JL^£t-A J^-H^jJl IsLL-u^/Ij ^a,,Lul]l ^-LdL>L>- ^Jj jjJ^jJl 
^^4j>£jJ iL-jl^Ltl IjU* *lj^>.| jjillJ 3pljJL ^Juu^djJ ^CjJ^SLII 4jL-oL>- i 4_JUj fc -*!aJ 1 

c_>L^JI I jut 3jjVj ^ ATI - 4U1 1 * ^ILa tcJLJI M^L^b 

m_alkhalaf@hsc.kuniv.edu.kw i^j^&JVl ju^JI ^^k. *_jbSLJ! Ijla 

j n ^ Vft l ^cjuj jj^j-ll ^ju 



unM\ 




JL3j .^LqL^j} 4 j tl cilij j H ^4 

dxijLv ^ ^AO ^Lc ^^Bj * I jlA LLojj 




^jy-Aj 4 Jj^ftj (jr IlJI CjI^-A. mlJI (j-* i + ■) <JJ) ^ U m i^JL-caJ 

4-fl 4^ ilia t ^ ut 1 1 1 ^j-C ^jaxp (jpJl ft I *0 • ^» -II ^jr^ L£p-^° 

juLa .«J1 <-<r 1 U". ■ ,,l liUjuj L^jI Ashanti 4_LaWI t ^ J/- olua^ 
Jjus! (Scientific Research) "< f t\\ uol m! Ill J^f ^ <;IjJJI I juk 

5jLua-3»Jl <L» CjJ_j-cj <j> jJi i _^_*jJL_«J ! ^ JlSJiII <jr 3 j j_l5T jjj (jLSj ^A^— 

C (.« i-u j 1 JLA i^j-^^Jl 4Jj^la (jjj^ (JM-^- 4_j_4^1_<_oVI 4_uj-jlJI 

lj_jajLJ3 ^jj jJl ^L-Jlj vLaltJI iZ+AjSj <.*-<-* j 11 jJ^lj^a J<>> ^1 CjI m.*>! 

JjudV! ^^uaull (Jjjij Jw*^l ^JLaJI (jlSLa *4_ujJ J I Su^j^c jl>.1jj>. j| 1 

^jlJI jl_p^jJ1 f. u m<T1 jL^ I jl-SLaj iJj-oVl ^juJj_JI ^jj^ l^j^ ^Lf>j 



jjjog'i i-all j-fcOftJI'fcjlAjg liju^AJIb^lj^JI pic 



ftJfeJl «UJ1 yMi ^afcJiiljrf* aUftJf : fS^MflJl 



^ * ^ IjSLaj 3jJL5 jlU VI I ji-u CjLLlj^JI 2^L-u^j ^jjIjjJI ^^dIj^^I 

*+ 

:J[^2j| i^orjj ^ ^— > L^w LdJLLj ^JLiLa ^ a 4^4JkLa]1 4J^uj (jh-j-xi-fri^Jl ilj^jfe^ 

<\ ^ jUr jL^oj jjfc tSLpJI 5jLa CjLajlt-a t j- tf ^3^1 LuJL-jI Caj La jj[ 

^ A_H_ — _ 



0jub <jl j^oVi 4 .in or^j t4-gjl j,^** ^.u^Lic. 4jujI SjLj£. tjr Aj c^Sj^jv 4jujU 

U u-jjUj U^f *<_jL&J1 I^^qj^^cjL^ • l^llS^ll^J 

4 <^ nil dJufc (J>^ ^jLlJij i^l <a Ho 4JLJ * Ij^tu^aJl djjj ^jJl^ 1 3 it j t >n 

Jlj^>-^ 4_% <Lu^ ^jj .lLo ^ , Y (Jjl t-j La jjl jj 1 \ ^jl /j^SLoj <, L ^ 

JSj i U^>- Yl ^Jj l^^jMi ^>^CJ ljIH^ c-flVI 1 ^j-o iiJ^XI 2Lcj-l-jjJLI ^JLA , 4_jl>Jl 
^jl tf.LcLtJl JljO-uuj^ i4-%^ui 

C-3j^>Jl ^ JjL^JI IjUfc 3*1jj3 frLgJjrJI ^IU" Mil t rtJ^J S ( jJ^ILa 4^Lui^C (jT lc 

juJjJI jALaJI Lj}Ls* ^Ktl JjIaJ' ^Q.^a ujI Ljjjl jJj 

(jjo 4_Jo_>JI 4lajj^>Jl JL*. (Megabytes) tiuL ULu» VO * J_>L*j La 

^ <t ^ ^ ^Itt "1 .i ( 11 t^4_ajlJiJ1 (J\-l.* 0.^1 ^j^L>>) ^ji n**> i nil t LcJjlJI 



* L^v^Lc 4_l<La£ (^^-J *(Jii.S* r rill ^ ' <jr^ (jIdIj^VI CjLfljl 4jLp» 

U ^-J^ mi !1 ^j^i^r^U oljjLj pi J Ami* 1 rill j ^Hj <j? Li^\j| ^J-JJJ 

^jlII 4^i>JI jLjfc-JLuuLi 7T-a (, ij^L,^ I jlaj ij^LjJLI ^l^lJl (J^l^a ^3 

(jji^ *LijJ »<J^ mi *ifl jjJa >Aj iJrjJL>Jl CjIjjj-jO Oaj^Ul CjIjjVLi 

„L^i tiJLafc 0? 'C^ 1 ^ 1 ^i^ 1 

j>JI 3jUI 01 ^^A^ 1 cPi^* Sj-UJ ^ ^ 

^1 ^ 3^1 j^j JiUlIl >^ f V1 jL^VI LjL^ud jjuSj ^jUJI 



jus 4jIj^H ^lc (jL^ IjSLaj .(jUAll <_dJli SLp. ^ 4_*-oL». <j_o>. 4^v^J 

oLa-uail <Ju-oj L-uajf c<i<i i^" . 1 AT^ ^Lc ^ Schwan (<jlj-<i jj-ij—u) 
^Lc ^ Mendel (JjoLa) ^JL*JI Jjjs ^ jJ^V Jjjv ^ L^JLHil 4 j 4_ulj^JI 
t^AVV ^Lc Fleming ^JLjJI Jxi cjLJu-uaJI u^LA^I ^<uj . Mlo 

(iJu^l ^Ija^jjJLl^^jj^l Wilson (o>^j) ^UJI j-Uol^l 

.A-ulj^l cjI j^kJI cbjL^: ^1 SLJ^I ^.jAj <jt Muller (jJj^) ^JUJI ^Um.l 

(-Ajus^JL cilti ^^JL^JJ . Lr lj^_>Jl mil 4_pJ| SjUI 4_^Ij JU 4_L>.jJLI juk 

i^Llj>J>Jlj CjIjJJI *Ju* J^Lxi 4 j nj <j t 4j-j>Jl 3jUI cUljjJ jjIjJIj J-j-^jJI 
* 1 jjli ^ <1jJI ^3 tJL ^3 t<U-^Jl 3jL*ll 3jj) <nJl cLLxcV ^Aju 1^ ts\m\ 

IjjI^ jlo^ ioLipXJij^a S^-ojj ^-^j^^ ^il>^^ J3^J^^ 3 ( t OzL)3' i Ji' LU i cA- < ^P 
■si rt" f VI .Oswald T. Avery ^UJI J^a <>« i ^Lc ^ cdJi 



^Lc- (jr^ i^-JjJLjJLj Cj^Lw JlAj i4-JLOj>JI dill ^Lolx. jL-^ 1^ LijjLuij ±(^4^1 

^1 Chargaff ^JUll ^ ^Hb>H S^Uii ^UmIJI 4^1 c^il ^ \0 • 

w ** 

^J-j^ ^1 ^Li-bVh 'J ' " t^ru^ij *(^-u1j-£. t(^UJ-il^ i<UZr^ j^uoLt^ 4_aujl 

jju I jlaj *(udjj^j ^jj rr^l j) Crickj Watson (jrULJI Ju ^,1^ jusj t^^U^ 

^4,.j < cTuTlU jL>* (jj) J» <jl cJlx^ La^j-ilij t« ! *<j . J» Jl 

LaJL>.| jjlcuh tjlU^^Jl ijlj-Aj .j^M LoJbjLdJ J-q^J Lflt-M^. J>L>ul 4JJJ-4J 

.(> JSLjJI) 2Li^Lai ^ujii^JI aoiJL ^^^^ La 3K,\il 



* 



# 



• jbuVl 5Uj!>CJ» iLujjJUJ! JI^j urt^JI ^ S-^>tl Sj>^tj *0 L ^ 1 



Jjjs (>• «t .(j . j>» Jl *c*>^J " <UI 4 j i J 1 cxaaL^i jJ&j *i_aLla^VI <-*JJ3 ^ 

CjLojIaJU Jl rt'i'il 4 .j £jC jJt J j J >. 4 < n n*i ^j-Ld ^ jJI JIJ_^uJl £>SJj 

4jjj^uaJI CjLujj^jJLj 2LA>JI JiJjj^J 4_Lflj^ (j^J i4_pJI 4_il>Jl J>.1 J 4ujIjjJI 
^ 4_Jj>JI 4_JI £-LlL>u La ^jJJ 4_bLl^VLj L&j-jKjj 4_xi>J1 j^cy 4 jU f ^ ^ <nl 

cjLuJ ^ Lev an j Tijo ^UL*JI r^L^ ^Li .<_j!d S "< 4 jU. r ^L5f 
j-cL-i jl-sj .4_lj1 iJ 4_xliw Ji" ^ (Chromosome) \ t • * ^ £1 j 

n\0\) 4 , „ n> *LJ1 ^j.ajtMrttl ^Ij^Vl ,Vi Jz ^jlJI J^uiLl^VI 

jj^-^J 4 j \»>^>J1 4 j )A\ Jjl>Ti ^ Frederic Sanger ^IIxj^-JI (oJLJI ^jSUj 
^jd! j 7t fr) Sickle Cell Anemia m tl ^^ll o\ Ingram (^l^-Jut (jjj % 

(^Jp ^jJi ^Ujlc. J}4i & 3jL) C^U^p t U^tJ tiJ jUJJuj (IjJjttJ ^^Jjt-Ui 

fu)J»Vl 4 t j jU ryL Romberg Arthur ^L*J1 4JUj L* jj^ ^LaJI I jla cm Lai -« <l 

I juk j ^Lt-^jj *«! .(j . j» Jl <jj <jJ ^upt jl (DNA Polymerase) ^^j^ uJLl 

i£.Ltfu 4_ilcx. jl (DNA Synthesis ) c-^^H ^A^- j^^3 3* ^ujj^l 

iLSU.4 ^x^l jlI^ ual mi Ijl^J <Las_pjj *(DNA Replication) Jl 

«t -L) * -i» 4^ji^_>- ^LuiZu-ul jl l. ^-Ijjj 4oLu*J |*L5JI iS^-Luaa SjJia JUuj 

.(in vitro) jLi^VI ljjojI ^ Ljj*^" j' L^UU^I 

(j^j-a <, « i mi Jerome Lejeune u , l u\j—al\ ^JL«J1 c*aM \\Q\ ^Lc 

* * 

^VK^ja Vju I t .» .i IV j>^>-j j>j-«j (Down's Syndrome) ^jJuil 

4jjJ (^ajjjl tjl m^I ^^JLj-uaJl j^fc JLjIjJI ^ • j i 1 1 (2>Ij ^^aj^JI L^Li* 

^^fl ^JjjujlII ^yijjti t_jLuaJLI 4_IL>. i ^ y a Lai . 4_4 1 4jj^ ^liJIj 4_u| 4jjj 



^Vl qj* ^^u-Jj c-jVl ^j- 4 t)uixu3 (ji^- Jj-L-sa^stJJ 4 jY) SjLj^JI I jfr J inv 

to to 

t-fll MM^I Jjlj (J^jjJtoJt «! .(J . J))JI i J r A Oj <7 mi A jJjL-uJ JSLi (ji^. <Uj|jjJl 

■ * d * * Jacques Monodj Francois Jacob pglL *U <jL£ JL^>Jtl 1 ^ 

(Protokaryotes) ^jill cjLu5}U> 31 « mil 4_lL^JI Sju^j oLulllI jl^l aJlj^JI 
La t-sl <m "<^1 |«j > j»Lc t (Operon theory) oJLHhfi^' ^j^Jcij U>j <t mj 



Messenger Ribonucleic Acid) Jj <.^tl ^^joj^JI c£j>U1 *> ^ILt ^ 



^xjiJ « ! *(j * j» J I (jj* l^Vnii <JE>?y SjULI jjfcj i« 1 .(j • j jl (mRNA 

to 

4j_>- j^u u « ,,r^ j»Lc ^jj jL^ajjuai^a^it 

cjI u7i " t H j>L=uj 4JL>- ^11 o ju4> 3„j o "nj : (Recombinant DNA era) «1 .J . j» Jl 

4_3L-l^Lj (. \ .(j .j *. t .<j • ■>) *dj>^ Q^L-*-^' JA^J j^-Uj 4 nit "U 
c-Jjl^ 4toijLuj^j L^J -ll j^o ^LcUJI (..n mm^I • aLc * <jL-ojVI ^ 

Lo ^jbtj (Restriction Enzymes) S^juJLI jl 4 tULoJI oUjjjVI cm i m> 

^ LaJlJ cljLoJjtojVl dJ_A (jlj ♦« 1 *(J * J» Jl 4to_JJjtoJv ^, 1 f. 3J> j 3jJ 5tJ« 

j o in SjJL-^jaj 4_uoL^ (J-j^^Li-u (jJLc Li^JUJ jj) JUlj ♦ « ! * * J)> Jl 

5^ j i in 4toJL-La£ £b L*jj 4 loL-pJI J^u^L-uJI &J^Jb t« \ , <j * J)> Jl 

^Jj^a ^jjm^I A ^jjj £ £ru ?-jljJb U^oJaj JjaJaJI «1 *(j . J» —II Jj-^ 



Lr A BamHI u o ^..U ^ujJiVl 1 ^ jl r < "j ^pJI 4_^L>JI Sim L.JI .pair) 
JL3 jl^I^JI ^4 w nit «f .Q.j)) Jl J^^La^^ (GGATCC) :^LULT 

4^jL5fcJLc*Jj ^j-u1,.j.a.H CjI Jl>.j (. h)j L*j ^l^il) ^jji^o ^jjjL-u! (jj jl a Y * * jjIaTu 
SJLjJlc CjIj-a j^SJiJ 4_ju»L>J| Jjj^LjJI dj-A . ^4aj|jjJI 2_iU1 J jla ^jX. j j j * " U 



mm 



t Lcl ^j] J^-ij^LcuJI ^Jl^J ^jt Lu^jI JloJj i^lj-i-u L^i^ju <b 4_uoL>- 41 nil mi 

LiJjL>mj (^3-0** o^L"' (jj-iLa Y * * ) cj! jt,u^tl ji^f J-^J ^ (*^L? * j 
u Ir j j J_1Aj \ rL *4 * UL5JI ol_*jjjVl Jz\ ^ "_<l <jl 

i-a>-*-4 ^JuC 4^4^^^ jL^cl ^ c>^>^J1 SjO-aJI ^J-c ^ 
SjJLaJI (j^J . 3>.L>. ^JLl L4JL0 Ju 3j-_iJLud «Jafl 4JjjlaJ1 CjI_jj^>J ! 

^>J SjUI LSU-a c^LIj J 1^ n t (DNA Ligase) l^Mll jl ikjl ^Jl 

4_i!J_fl L^ji i (Recombinant DNA molecule) 4-L 

iOj^Jt^JUtO A-^OjJj^^K (jJj 1 ^ .iL^jj ( J-£LqJ 4uLLJtJ^ « 1 , * J)> 4J!o^>. ^J^SjiJ 

Jl oUj 



V! Air,,, ill 42jLUI ^uJJI CiljLU Jj 

.Al^ijj jt <LU: j I jJL! (DNA Cloning) ft I * * J» 
gjj - ( ^1 ^1 Gilbertj Maxarnj Sanger »\ oUtl J^*p > W ^Lc ^ 

j «I t( j . j» JI 4 1 ml in ji i(DNA Sequencing) 4 nj^IaJl aju* u <\ mmj 

4_uLu<a jCll 4\.ujJ mil 3$.|jj9 USLo^4 ^u^udl 4j|.tf*<f I JL& ^1 Jl-V *Lml_IJ . (<— d-j^-ttJlII 
3clj— 9 C»<tl L7 lJl CjIjj^II Jo I CoLSj i 4 .1 1" -kll CjIjjjII \ q}a i-j&j-jii ^^jJI 

tSj^o JjVj I o^jj ^Ovalbumin 4jj>*j Beta- Glubin 4jjj^ U^JLH^ 

j (j-a ^ jjJL-uLi (j-ajjJ 4jux»Lx ^ Pierre Chambon jj. ■ <i'q^-J! 

((jjJboj Intron ^ <t mj La ^ j n o J^Olj ^SLjjjJU t,-r. j^^ll 4-^jIdIj 3jj_jud 

aJugj 4jjj_4 (^1 Lj-t^jj tjT £.lilajuot JSLcujj 1 ?^ <i 4 ^la inf Ju3 4jLa 1 J^Aj t4^uljjJl 
^AO ^Lc ^ Mullis (^juiJj-c) jj-l^jJI 4^oJjJaJI dJuk L-oAl^l Jl2J .4Jj g »ni 

3 >— UxJI Jcl— flj /\ PCR Ijl 1 Polymerase Chain Reaction Crj_a. «»j 

^pJI CjIJu-^JI ^/ 4i J ^-i-ulj ^JSLui 1 4-LjjJtaJl ^JUb J VlLuil JLdj < n\ uiTll 

CjI I JLcLo 4 Lu>i J^-l ^jl-i t-ui,! 4_lL>. JL-^^J j 3jjjL%-A ^.lh Juw jj 

jj^fl j j JJL-C 4— uljjij J[)-^ tiLH^ " ^ 1 - JlA Lr^9 »CjLLj-j>J1 t a 4— t-uljJj 

^Lj-SLlJI < njll ^j—a t-cj uuj 4j j^I 1 j Duchenne Muscular Dystrophy 

jl Bert Vogelstein d^-LJI j-^lit > ^^T ^Lc ( Cystic Fibrosis (JLaj.^JI 

(jfl Jl>tJi Jj^vjJ 4^eljJljj i^jIiJI aLuuAjVI 4 jlo r (J^L>^ (( ! *(j * J» JI lJuiI trL) 



cjUjjjJLI ojlaj i^L^.,Mi-lU 4tUj 11 oIjjjII jf Tumor Suppressor Genes ^ ^,uj 

jl 4^1>Jl ^LxlojI 4oL)ju JjltTu Lqa3 <LuoLvj t4 jlVlt ( jr i>.l JlII ^1 tri Ml lU-SUsj 

ajS ^iJI cjLlPj^JI j! c*U*>Al jLa jUa^uJI ^ erf* -lS^ 1 >lfiJI 

, ^yjL ^-i5CJl L^ajfTp ( j r 5 4jjIjj Sj^oLs Ji^kjJ 4^r 4 j»j j tat 11 l^ojlia^J >LuaJI 



L>^>JL) Lr*" 4 



djiA AjU 1 H iRNA Transcription jl « t o j f » Jl ^ "< "<,M 4 jU r 
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* ^j-Ji— J I ^jjU-JfclJ 4^3c-juo\$ 4_IojL_>* f*-^J ^clu jjl ^jJj^ILjlII jJ^SJ'I j^^fl 

- cILTo ^J^J ^jjft - (J <U*-Llji ^£ Jill ^JjlII JjJ i^i f ^j^O I JljJl>- Ij J^JLj 

*» «* 

1 4* 
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: ^ ^L»J Jji^j SJjL^ ^^ic jjL>JI Salvador Luria in'fij^JI aljjp 
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<jUJ.L 4_jljj^j (j;^ Lu»U- Ijjuc (0 ^jJLl) 5jj ^ Mitl (Nature) 4« jjUTl 
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iC-tlaJl 4_jl£ Cl,l> 4-jj^L>JI (jy jv C*u^£JI 4^L^L?t-i JLjJI 

cil^-LV 4 I JL^I JU>^1 *4jj_pJ| * LuM^J 1 ^ m ^ i±4-L>- i^jl^JI 

Cjj t mi CjI U-kJ jljuj ihttp://w ww. nature, com/genome/ i^LlM ^IjJjJI 

^« **- 1 1 1 ^1 1 <r> < h tf\ r Tlj 4 in a! jjL>o V i fr. t lir <jJuJ 
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^pD^a ^j^Q (jLtjuJ^/l 4jL^jv 4 j-iujJL CjIj Aj,^ ml J^ULl>3 

oLu-LJUjVI 4jl JU (jr 3 i^JuJI (jLLdj^jjjJ C-jl uaTliu L^jLd iSljJLl JUC ^ 
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aij^o (j-u-ij ^1 NF2 43j^o ^aLbVL 43jjJ.I d jufc y^iJjj *q21.2 : Jj 
. jiil^lj ^aJJI ^ ^ll^j^JI LMiJI ^ ^1 olijjJLl ^Lc ^1 ^ ,P53 
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Lflf . ("Ij imTI jJajl) ^JUj \ C {J*Jl±m JjJU 4 ^ mill fiJJbJ JU£, 

• (V ^>jJLI) <Lul^j Lal^jt Cr.oLjlj oI^jJlSj 
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(aljj^XI) Genes olluJJ cy iiasJI jojlII U 

u 7\ \ rt-sJl JJUlII (jf W. Gilbert ^JL*J1 jJl^ ol j M*iL»g]l < trt"i r o ^,^-3 i 

^ ^ — 

V (JjL-uj a j) -aJJ (^yKJI cl^JI 'Base Pair ^jlcUs ^H 1 - 

:4_jJLUl 4_iLjjlIIj ^Lj9 ^JlcLs ctjjs* cIjIjLLq 

^1 V * CjI n^tl JJU*J j^T >JJl5j lLILlAj .(A £^>LI) >1! ^ 

SjLlC j CG gl «a i ii U jj_>JI -i JLC <-r i£. <Ti »j J n" II I JUbj *4 m-k c-oJ? A * 

jltJjJI j»j*M>M 1 in Tii iii (j;j^>- (j^il Expressed Sequence Tags (EST) 

j Coding gene 3JLl^ 4_jjj-g TTV ^ i>>\i ^iiJI a ^1 t>-P t { \ \ ^>11) 
jl^ q\£ SlUjloJI Cilij^ll ^y* ^b>^ ^ Y ^ J^JiJ * Pseudogene 4jjI£ 4jj,j^ o^ 

T ^ ^Juj-uaJl <L_uulj-l 4.j ^ dst (^3L3j * JUu 4 n j Uj j^l L4J l-3j^ju T ^ 

^-Liu 2uaLuDj 4 V 1 11 m 5jjjvj_4a ^jfClui YYo) <uLi Sjj-^jJLI CjIjjjII 



V* 

^* _ 

L^j J-*-*j ^pJI 4 j nj<; J4j>JIj .Jfc^J <J£A» W^-o/l jJ Jtf-"^ Ly* 

rjA J&\ Jul J-LkJj Jj it) ^3^jjj^JI ^ djj^jll lLUj Jc V ioLiu>JI 

(^Jl Jj-^-J JJLjJI £*U)J Jl3j 4 4jjj^o V WVA jjfc ^gj mi jTI ^ii y}\ J& CjIjjjII JJlC 

jLLliUJ tdjLjjLS-^Ji ^J-A 4iSj(^>. S^ljjS Cj^->* <Jjl ^gj mi : JI ^JOOJsJI J^LjJU 

<g£Li]| 4jLj jt Nematode f j^L^j) 2L*xJtl S^JLuaJI SjjjJI L^j cmj£ ^^Ji 
(3 j>-Lqj>JI J>_u<w ^jJI ^jJLl^JI Sj-c Yo * ,U7>* JjUjj Drosophila 3 La, >.U 

* L&juuas j I L^J^Io o-^J 5jLSJ1 jjfc ^ jlI! /^SU tjr >J! ^l^JI I^j J^uj 

ji^jU t'lW 3ji^j 4j Ki'itLja .Ji«J1 2bLjj jt Jpl ojtli 3jjj ^jJ J>5^>->ll jJjlJI tiJUj 
^\ ^ " nj iJiLaJa 4 j!^ *\0^ j^o Ijl^v 3j j.^ <^> 3jjj ^1 Nematode 

^1 ci>=^ ^ ^ jl^ jljLa ci^T 3j m, r /y« jtjSii (^jJl (jLuijVI ops '(^ * 



'A mi). .ill Vigil i M.U'^ntnJI puLLoJI 



JL9 CjIjIj) a->J1 0JlA oIjjj-oj (jL-uJ^I oIjjjjq ^j-u 2LjjLJlU j * LoJ 1 (j-iAjj^l jjL*jj V 

im Lftjjj tj^JajJI Darwin (jjjjl-* 4j^J^j Jl^* JjlmTtJI c-o^jJo 



^jjl) Arabidopsis thaliana 

^Jlj ^r^O^J Y* - ^1 c 

4ij>^a YV • • 



c — i hij 



nnm ^ 




'tail ft 
\ V 






(OV J^il) 43j>a 1VV * 




OY^A- A\ . .. ...H ;UTI 

(V ^1) Y-.Y/W/t 





(OA £^>JU) 4^ 



Jja ^L^Li^l ^^3- ^fjJI jjVl CjLJ 

v * * v ^Li ^ j^JI 43jJ_Jl ^_dja 

(or j^^l) UJi 





.4Jl t n II j! 4 U JjJoLiJtl 4 I j l^i 4 j ■ 11 1 Lr Lcj t 4Jl t nil ^ j r j? 4JLaLuaJI 
4^LUI (> / V ^1 Y , ^Ij^ JiA3 (^LLh>JI 4 nUU) 4JU^JI a aU:t! 

*/ W ^Ij* JSL^ ^ (Noncoding Region) ajL^JI j^Jl aaU:tl UJ <CG 

** ***** 

*/ £1 ^l^p- J t ,Vi (Repetitive sequences) Sj^iXI J^LJLl 

CjIj3-*JLI ^ q ,, w j Lo Cr k: l£>1>*J (*/ M ) ^j);.l>JI 4_l9LJI CjL^LJU (0) 

4Jltall cj IjjjI I ^ 4j^Ij^j ^ 4Jj^m JjLLJllj Promoters cjI <^ ( h^U jt 
V (j-UI (JLLlU q>»v liJLLaj * Transcriptional Regulatory sequences 

*• 

.(Y JSLUI) tft\ ^1 L^Ui, 

Single Nucleotide jj— I ->J * 111 ill cij^JI u « mlg Jl jro 

^1 ijujVi ^j^^JI ^ c-a^w ^1 J,« rVt <jl (^SUjj .Polymorphism (SNP) 
** *« 

(^4^ jL>^-y t-Sj^-Vl jl>.I jLa ^Jj*JJj * A, G , C ,T ^jJLl>J1 L^j rr 

^Ll^VLj 4jj null oLcLqj^Jl ^JJJJ J J m. rtl 5JjUt-4 ^ *U*\jb CjVVj 

^yS jjo-^JI JJUujo Jj-ax c_3j^. ^jjjLo \ , £ V JjJL>*j JlBj •^jj^jJI L^itJjlj 

H ** 

. V *_>-jJ l l) ^» jjll>JI 4jjoLuaJI 
IjujVI <-3 j^Vl J,,,1„n ^ Jj^JI ^ L^f . ^ 4 . ,„m 4jL!^j 

M ** 



LjJ> QIjl^J I 'isdJ I "kj ±zuU 6u0 IaJ I »UaJI 

** ** • mm f 



£y* <ya L* JS^ ,L^U^ (^iUVtj L^Al Cr 2j > ^Vl q^I, <jV 

*+ 

ifiLoJjttl ^J] 4_LiAuJLi Jai^aXI 2Lj-%IiJI ^jljjj t j Loll ^jjLl>» l-£j>j>+ I 4 S^o (JjV^ 

si 

* L^J-u iSj^ ^S^3 a j,^t\l ^jljAiil 4^uLajkJI ^>SJ - Jl>- I 



V- ^ V! oL-iJ^ V U^f ^>Lh>JI M^J SLljLal! ^IjjJI o^lil jlSj 

SjLiJI Jjli j^cj SJjij mil 4jjjJLI ^jl ^-u jLfij *3jljJL>JI jl 1 "< j 

j^JI ^J) jt m^^V tj ^Lail mill (jA H 
^-t-ijj iJ^Lse-jaj « Lkjlj^j e_3jjj^>JI i>JLA (jLfl * Ldj| 



£JL ^ItVnb Sj^^SJlU l-3^j>.^I fiiu* S ii ,jU ^jj 

cill jJ ^ i ^uaJ 1 LgluljJa 4JLudj L^jISLaj 4j^i-jJl ^Lcj-A^JLI L-3^iT<-^lj cJiilLitj 
t^j^juajJ_9 * ,JaJ 4_cj^j?c^i ^^lolj^i^?! <L->JLi--o^ 

^JLa : 1 # r jjj 4j^t-<JI c_3ji^^JI ojlA ^g-fl £>-s * \1 A" , „V1 ^jlSLo] J^itj 

^jJjJl ^Vj-A ^jii j ,i I ^ J$LinJ LfcjIj^J 4_Sj^LiJ C^L-ljL-JtJ Lgjl JLAjUjuJ i^JLtJI 

■n ** 

£-A 4_iiil j-jfc Lg-C j j (J^l ^j-SLi-cjj Oj^SJI <Ja1 lJSj^^- j-jo l^^Lj^^I <^^3 

M H ****** 

V O-Sj^^ ^ Ui \ jjLjuJj [jj^lu ^jLSLty jj| :^AJ 1 <Jj— 3 ^1 -ii-j ^> L--tJi^ uaJ! 

fr ****** 

^jjC 4j1 Ju l^i^ILa 4jju»o 4£jTlui.^ CjLLud 4-jj&jf^ 



■L4 



A ill CjLc^4^>JLI ^xjlj ^^jpLl ^1 iJh nl I ^j-ol^-a^i] 1 A 1 * A Lr^J J Jut] I 
<?JlA jj-^ 5^1 n" i n^M ^jlSLcl ixuljj 3JjL>JL £-ja!j^Jl J (UU jj l1>I Jb 

^Ij^l (jy^ I * * C-u-J^) * JLJ LiJJj I J iJJ i3j J " 1 1 CjI a j I tU 

yUl o»Vl ^ Ijl^Jj ^UU^I JSLjo ^hIiU uhUIj^I 

^j^joi-jJI ^jjLl>JI ^jk-oLfl L^J ( j f ILll 4-i-oljjJI ( pT 3j i4.jujljjJJ ^JL5tILdul 

S^lj^a djj^v (jjJlII j 1^-3 V I 5 j r^, ^ ^, t ^>c L^l * LuJul i>u 3^j-^jJLl Sj^LAll 

J)U-Tl3 \ i m &-i i\j 3jj,JojLU 4_u1jjJ! S^i-call (jj jjjpij ^jyjJI CjLcLcuVI ^j-^* * lL!LlAj 

) l fl ,„rt\ u>Lj (^L^ ,»>Li^J 

Genetic Profiling oLUx ^ (( <j Uj ^1 j nil ^>L>ol 

(jldLU ^ CjIjjjII ^j^vf Jj^L*-lt Aj^ijVI 5 jU r ^j-joj . 



oJLA ^Lfl t LojT lUj^J L^J »3JLt 4_j^jl ^JUoj ^jl ^< o o ^/r ^ 

. La 4^j^j>JLI llULJ 4_1jLs 4j^j| l_sL1^I 



j^^JI £>jt5L!1 3jjuS ^j^a— cojj ^ t j iU H ^Ltf Ui^V I 4 j tA.^ jjl L-SjjjjJl! ^j-cj 

J! 3 j\j^u^\ 

l-Sj^lj t ^J* ^^iiLj^L^ ^3 JjjkjJL) ^^Jlj_>J1 4ju_iiaJ t^j L^j-d <Lt^l^j^ 

•m 



^ .IniiMI jl^ V ULi^t JLSj US'j ier ^J! ^Ki! ^1 



a.-j.o<)'i i^ll'^LaJjr^j-XJoU'ftoolaJI ajol.ln II 

« ■ ** • a f 

^i i -> 3*1 jJb LiSU^ ditj oi^f o n ^ '"N JL-^3 3j^a 



c5 



l ^ilr J^^tj ^pJI CjIjj^JLI ^^ic- u * "J^J J^-^ J o ^i *1 4 j ir^^r Mill djLfljua 
t—a^j^a JL^Jjj ^X-JlI <IuJl_>JI 4 j ol^JI ^jLu.Tl q\ ^^IjJI (Jr ^ ^ t4j^j| jj^ill 

t^yJb ^jj JjLSJI l£IjJ1 y^j^jjj , LojT LaLjj^J Ljt HJI 4 j ^ V mi Tl £i\n tn\\ 

^ n j n 4_i-Jj jl> Minnesota 4_*_^L^ ^ Thomas J Bouchard r^)TI 



to* 



oLjJLi UK *« j>jLi^j» d^wLJI Ulj^! ^IjjJLj 4jl^L>JI ^1 

^^-jJl^ 4 J J^V Mill CjLijUaJI ^J^J*-4J 4^4JlLdV| i^Jl 4 J iijjjlj t j ' " Jjj juJI 

Jj^-iJI 3Lj_rtj JjJU_j_j ^j^->- 1 u-jljI j-j>* (^^9 1 j fiiLi^l IjJ-i CjIjjj— cJJ <j I ^uIdjj 



JL&J St^JJl ^>^rjo &j3\j\ a J 4J^LLaILo <Ljljj£j Jo jj^ 
JL>*L3j i(DNA) ^JijjJI 3 1 1 ^ o r rn cLaj--t->JI 

.Double Helix \ nc \ t^c Lujj^i^ jt L-J^J 

LjI j-wfj i (Chromatin) ^Lfl<^£ 1 3 m — ^ c£>^' 
Ul * (Chromosomes) cjLJl^JL La^Ju t£>io 



ljJO*)*ijTlll JJuUtll 



(jylll 5 j-j o „A.J 1 L}L>. Lol (CjI it nn LuLu ^j-^o w ^ « (Drosophila) JJ»J1 
j rn'ir ojh^ T , T ^ oj^ 5 o^V 1 t> ^J^ 1 (DNA) 

J-UD LuJI JL>J 3jLu£- IJujJV ^ 4-<-Uj L« ^JjLCJ 1 g La ^ I /I If <J£ t^^Lj-^-t^ 

1 A LllL_JJ^—>Jl JL-^J j^OjJJ i^j^qjLj i£ru1j*Xp a^^jJuL-lxi t^^ruuJl 3l ^ i n„U 

O-o (oj-^L. T , Y) oljLJil -(jJI^I cr 1 ^ T > G > c - A ^j-^L> 

jaZj teL^ ^1 «j.u> ck^JI Ijla TCCTGGTCTTAAGGGCTCAAA 

3jL>Jj 4oiiw Sj^jwjJLI 4jjIj^J| CjLaj.lt tl 4_sLj£ Lj JjI jJ j <<j-ujjLij lLIj^j^jj 

) * 4jT iljjx l£jjcj (^j^JojJI ^ (jt 1 iglr jjj ijLL4l 3^,mic ^Ijjtj ^ f n*>Jl 

^ * l-jjLSj 1 c am ->J| (jr 3 Jaj j ->ll djL^J (j^JSLII JjlaJI UJ^^J ^ L^l 

^iiiL j^Tu 2LuljjJl CjL4j)U,J1 ajjjLJI £>JlA ^jLa (UjlLJj .CjljJL^jJLf 

< t <j . m j JL^ • * * ) 4L^W1 4j1 V\tl djuA ^ 4jlSLa /yi l^j^. j-o-jJu J>^a 

( a f"u "< ^1 JL9j . 4_jj I jjJ I CjIj nUTl ( _P=>Ij_a1 4-u.uU L«s IjLAj JljJ^JI JfllnTI Cjj^h 

2Li^b J^I^jJ q^SLj j! 4jL-^JI jl^JLIj SjLl^lJI c^LuiVL^ L^jU. 

^Jm4J oitl» <LuljjJi j^uoLl-^U C-^jJjJiJI 1 Jufc 4 j,<^.uuJ ^JLc gLqJjfll ^J-djI JLiij 

J-UiSJ V JLfl i^^iJL-uJI djLl4 jl CjIj miT ^1 JlL<u JLo^ 4jLa5CTI aJL^J j ^ ir^H 
£-4 ^ L^ic LdJ jSTj CjljJjJLl J^4-il S i A X t ^UlJl J J^oLSJl p jg ^Jl Ijui 

Tcjiolj J^iJ Lj^i 



ij-n 1 m a ( J5LjaJ 4.lL>» i J->-l J < he. Lwaxjj ^jISJIj <L_uIjjJ1 3_sUU <jl 
SjUU citcLuaj 4 jl <i r ^ j. «j U* ^<ukl <jl .4jJbLlILa 5^JUj (3 JL>. I j ^LcL^u 

ulUj i<-JL-^>^M 3jLqJJ ILjLLIj 4_jLq 4_JLlla-<i 0.3^ cj' 4-*^*^? ^* r a,!" mil 

tjLa ^ mi ill 4 jU r 

Jlj3 Lfc JL if f JUj— ill ^ol, trt 1 >,VI (^JJ (j^o ^j-uJlI^Xl oj-^? (1)' >^ 4jj) 

<LJr ....nil m< tl 3jUI ^ I U ^1 ^->Luo1 j*JL_C l^- 1 ^ 

^ Mil 

tjj^Lj LojlI^ dU j ^ SjjU^JI j .(cJi-j^ t^tl jJajl) Mutation 3 j nUtL 

Jala J i ^ A a u3j ^ jJl J U -^^1 £_J_ 

(DNA) 4^i!j>il SjUI oLi jt cJii=.U^JI 5uL^ ^JJ i^Uo^L 

uLi Ll_oj J j-jJ I a 5 j-ii? <Lc j .,,4 >^ UJ 4 — jJL>J I (J_>Jj ^ — £ 




^Lc fal^I o-^ ^ >^Lij 4_^jVl d^ljb ^ 

^qJjJI jL^oVI IjLA i^Jlll (jujJLjfeil S^^L-lLJI ^JJ^-tii^O ^y<V,,iuJtl 



j j j< J< 111 1 fifl ml tlt-p- ^(Periodic Table) j^LaI] t^jjjJt JjJlj>J1 ^ 1 mj 

^Iaj c£*^J1 ^dL/- 1 -*^' jj)ln^tl j^-i^ J iri^ 4j <jl£j iSjULl 4 tj <U ^3 

Jj-i^yi i\\Ot *Lc J& (DNA) 3jU1 <_al mi -1 <L 

*LjV| J%± J*LT JSLAj UJLo ^L^VI ^1 5j A ATI 3*1 jJb 

(nih) susl^Vi sjjt^ai oLvyi ^ .^u ^^yi j^u <>* «u*J>£ 

cdLlAj * (jLLjJIj \ j i " jj-^ t Lull! t L-u_j^a i ijJUSLjj i ISLj^o? cr^J o^^^ ^ij-u 
cj[£j m LiA\ Jj^fl (j^a <-lj1jjJI cjLojJUJII jl5JLwL ^^-u3 ^jJ ^Jbtll c^LajSl^ 

^ l.f.LU 1 1 clll^J-l^*Xl 



CjLjI j^j^w jjjlaJj ^1 ,„ujJLLf 4_jj^S 3 1 ^ JLua ^1 al %\\ £\i~Tt irrl Ju-3J 



<i.u >- 4 m iH jjjia ^*-»' L^-^li Wnbi J^^' jLui Lc^j j_uj jSoUi 

^^yli tf^&JLui ^sJilll 4_uajj_JI t j^» j^IVm c?^' (lt^ J^H^Q jlfrj ^1 ^^-^ 

^j-j-JIj JaLUULS 2upl£I]l bM3Jt L^Js UjMDM2^>4 ^4 „n jJl^I 
,LaJl ^Up^-j LL&j > 4 \ > al l JLljvVI ^yJI ^j-jjjj (^L^u> ^yjlj^JI JjjjJJI ,ji (jJlxj IjL4j 

ujIj rtr iil JiLi ^^Li aILj^ ^SUj <^jJL>- ^jjisu ^3 j^j LgJ ijj^ll J( 

.(AlkhalafelaL 1999 g^XI jJij|)MDM2 



^jf oLjjj^j>J1 jl u-5^>w^/I iLLLj ^jl^LoLj i^rulj^-c- ^ ^jjjj^jj L<_u ^^Jj 



tjlj l 4jjj-o cJaJT 4jLq c-JjLSj La (j^Lc- (^j-!L>iJ ^loaJ I Lj!>L>. *Ljliw <J£ 
4 all V a LcI^jI ^_jJ3 Ju3 LjLljw Ij < I JL>-Ij L_jjj^j <Jj9^M ^JLi ^Tuj Ju3 4jjj^o 

4jijj^o ^J^-C i ti ,j..4n 1 JAi- Jj^?e_4 ol-^ I JL^J^ 4_2jLj3 4^£|JLj ^ i a 

t 4^^LAj tjL^-aJ^M *— Jj^a ^1 ^ jjj 4^<^tJwj ^_jLjlj ^yj] J^-J JL^ ■ t^^^ 3ju>-1j 

^1 a * \\ < rtl.V "ill (^p^lj^ ^ I L^Jjoj 5^. 

c j-<i JjI^ JJUc ^^ic ^jJLskj ^-ljIj^>JI ^j^c i ^ + ; (jl Jl_>u ^lo^ iCjLjjjJLl 

j-Ai'l t-iUlj j.^tt dJLA 4_ulj^Jl 3jU! ^La ^LULj *^jj>^ t 

J j <it*U ijr !} 4^Ld1 i n ill ^j- 4 lwL> 4_l>J I CjL1j15LII Lj <Jj-Sj ^^HJI ^jjjIj 



^3jJLll Lt^L*-* -£-y^XJL-LU 4_lj|j^JI 5^ Mill 3fr1^j9 ^g^CU^/Q ^ L*J j Jj»J%-4J 

Iju^j L y*U*d,\ £j£J i^l^j—LMj 4_JLj^_Laj 4j>j-T>£Ls L^jLj ij^JjVl 4_Lfcj_Ll . j Jl_lj 
jj^>.jJLol JL9j tjh < « nTI oLLo ciJLLA IjJLIoj (j^JjuVl <UjJ I lj) »ij 

^jJI ^U^Vl juj^Jj ^ul^_o MA^ IjJjs Ors^Vl j^LJI Ja! 

^1 fcjtUll Ji^iflj ^>SL^ cfU j oP* f^^l ^ <jr^ cAh" c^' J U^ 5 

i^j-^-iJi oIjjjj^j ^jIjjj-o 4jjLSjoj (jJJjj c-JjjJI ^4 4 jnjjJaVl ^JjLxaII 

.4-^ Ji^ ^jJI ^JJI Ubjl L4jjj JjVl oL^)M 




L^J£ 2L^j^jJLl £ jJblj^oVI 5u>JLjl-o 4j£L<i4 ^ti mini Jjkj SfiL-uljjJI SjLtl e^^jj 

JL>J! jyk ijjlsjJLl cjI JL>-V 4jJJ-*> J-J^l OjLx^J ;£>i*I JjLp- 1 ^ydj iAjJl 
utaj CjLjjjJJ aJLfc t^LuijV I jJul coll <jjjLu ^jJLSj J^t (jl^. Jl>jj 

%* MM* 

^ JUJ! Lot ^jJLI ^1 ^jjj UIjl^I ^ Ji^JUa n\~ ^ *^Li 

• ^^Lajo ^-uj>Jt ^jj^j j^Ic*- 4jjij-fl uJaJl ^uL*j 
i,o 4--ulji^JI ojA-uu\\ i*J&^jj>* a \ * A < ^ | < l^^" <a ^jj ^Jj_SJI Up^j^cj ^ 

ailuiVl oLi l^Aj < (CD-ROM) jl^Ij ,Ut;^ ^ Wlj>i^ o$-<d\ 

41* ji i Uj (j^j-ll ^J-J 4j3jjL^o (J^u-uJl ^j-fl QJ?^J-^ LT^^^Wj ^^iaJuLqJLI 
4^1 mil CIiLjjjJLI j 1 4 nit "U 4 jJa^ oI_jJLS_jJI 4_; udUU 

j^l -i^>J1 ^--lq -wj >tij|) : (Gene Therapy or Gene Medicine) 

4 ^jlu< Tl CjIjjjJLI ^jj CjI jl o r 4^aJ VJLl.uJ11 CjL-ISILJI j^Jjjt^l (j^ 1 J^J-*^ 



tj^\ Lftij^j^iaj Jjj^ 3 ^L^J t^JLLajL-U CjLjjjJLI J^t a J_se_jJ 

iOljj^JLl ^^Lt^l oLjJLSj ^c-coJ La clUli^ 4jLla 

^LJjl!I CjUwj <i U Cfiirt'KJ lilt La t_3j^LJ •(jLLaj^call Lr lc ^LiaJiiJ oLjj^JU 



i4_ajl^j 4_j&-L.uJ <?jl_jJLcl f^^Q-i V (jjj ^.itl *J 'J 

I juk$ t(Draft Sequence) ...nil 4..V llll .n t.11 j-^Vl 

jj-^aVI ^j^a Ij^j-j-^ <j| ( _^I*J IjUfcj iT^I JuJl LAjjId 

tea ha 

^yS 'fJ^H!^ l__5j^^ 4_JjVl 3jj_oJLl j mm 

^1 lJt^I jujl^j ^j^c ^ L_J£ ^L^xiVI ; ^ Jfl un lujj,jlj ^ 




J I «L-J — ft. ,ut, ,>J I 



Li I a^u .Jj^kJI Ll^Ls cy> 3 M ,„tl jJtl (^j^f L£ Ui! 

4^ui ^1 a , mmTL ju>ji ^ ll* lllsu^ *^>^Vi cAjwi 

4 1 mi rtL> 4j 1}^! 4JLI ^Jjlj jljl m£jJI jnV Mill till J JUw 4-tulj l^ltl^ i4^jJuj>JI 
l-jJjJSj <^*JI 4JbjJ<aJI^ ^LiUl clilj L^JLo ^SJo ^^Jl c_3j^>Jl jSLi " 3 i^L-JI 

4,",uitl u_3jj^>JI SpljJfl O^Jju Jj^l ^j_u-uVl j^Lfl t4jj^iL>u^?l ^JjlTu CjI JU £fL>* 

tjr 3 cdJLv ^j-a JoJa^Lj *"o,u-J pLoltJI JLstfl * L^3-j^o lLLLo L-Jjoj lLjIjLlLq 

4* H 

Sj^Ud ^1 o! JL^W 4 j gjM Till 4JlU Luij^M 4 j.i 1V1 ^jSU^ .fJLJI 

SjL^ljJl 4-i^JLl ^UrtTI t j-A JjLfc JJLC (^^jlj>iJ 4-flJtJUO 

^jLjoLj Jt3j-j-^.i 1^ 4 « i uLiiJI cj La Li-nil t pi o inll ^Li^. up Sj^LLaJI 

^j^Tlj ^yli-ll lZjLuj>J I pi 4 r.ti) t a (j^/l c-Sjju 1 1 i ^ j I .jLLJLl ^rjJw (jji^ 

3Ll%J ^jJLljkJI ^5L%Iu i A-& uV\\ rotlj iU_3jJLJ V Lil^JjJ i m^ mi 1 1 1 |*jjLl>JI L^Lo 

cfljju V ^Alzheimer j^Lfc^JI pb ^ o i nj Uj ^1 mi^I ^Lu^-jJ *Lfclj-^ 

i^j^LiujJl pIjlj (jLi-ujVI 4jLuol jjjj 4 i^iS \ l£-SJj (^JLll ^iJj-t-uJ^/l Q^ajJb * m ) ts\\ 

■* ^ ****** - 

m^jJI tJ3 JLLlll^ (^qJUJI ajuSuJI ij\ Jj^I l^cj^ *m^juJI (jLU^-t-uj Sl^JLl ^LuaJJ 



*^uoLAj3I j}qj i-ftP9 :^jjlujJI |Jxa!Lujuog iyo<)V jail jjaaJI 



cr^ <Ji>* >. j^L^>J! David Baltimore ^Jl *J1 Jj oj 

i Lljw jJj I'CtJJ Lujjrt jTl£^ jL^.t.o ^3 LJL>» <J-**j j-aj * ^ ^Vo aL*J Ll>. jJjyj * uitl^ 

CLulj J-H» :( W £^>U) ^>AJI f>u-?J1 t-fl>^l juiu (jk. 4 njU" ^j-*^ ^3 

(jflc jSj j ni l£Jl!1 ^q1*J1 LgJLaj i4Jj|jjJ1 ^JUJ 3jujL>* £_2>-3 jjjiaj ^Lo) JL>JLl 
Genomics (j^L^^JLpJl LIa Ju^JL^ t^t^n a iuj ^j-Llj>J1 4wj_Li 4-lJjJ 

iProteomics jXj ^ * hj ^>»T ^J^j * 1^ I 4JijjJoj SLlJjjlI 

(Proteom) ^jJLj^JI ^ SL^oLJI cjlJLpjjj—JI cJLjLkj ^jju ^jJI II 

t^jl CajJ^I < v <-j— ( _ :t jJ1 ^p^lj — aVl £j£L 5Jj>j^juJll CjLJLj_>J! JLjJL->iJ (j^g *,1 

JlI^JLj ^ o at ) Lo ^Jjlaj Lc^ul ^jSLqj^ * 4jjjl5LlJ| Lj^L>JLj ^1 miU 

4 + jjUtl j^-x-jJu ^ISLa! ^3 (J^ ^JLTl^ 4 p ^-AlaJ1 (^-xjI^-^JI Lo| . <jl m i^J ^jjlajJI 
^-xii ^ j j t~rll 4^^lTlj ^j^j •^jLcojVI L^-IaJ 4_j_>Jl tliLuLSJI ^iaJLoJ 4^^1ja1 I 

4j^^K L^L>J! cjLcj-Lljw 1.4*111 ^Llij ^Ijl-jj 1 °i <Lt^U^ i 4_a j^-t-A 



cJlJ| (j? JLi JbjJ V 1 JJi£- (^^L>o (^yllJI fjjjLo-u) 5l <a mtj <^tl SjjJlHj - 

\ T * * * j 3; j«i AJ| 4_j_L>. ^ 4jj>^ "l * * * — ) 4jj1_JLo Y*l * * * j Y Y * • • 

cjU^ISLIL 4jjL^ (jLoJVI Ue>^J cr^' cIjLLj-9-iJ1 jjuu _ ^ Ijo 

(^Jlll JJfclll Lr^- ^LoltJI Jl^Luuj ^jLj-ojVI CjIjjj-A lJ3j^j>* S^Ij^j hi jTI 

j-^i ^ ^vi ^UJjJi jjL*^ -t^vi cjL^iui (<a^ 

^JLjJI 1 ^ rt <1 Tie 2 4_jj5II <>jL<bj <j_>U1j j -kJI L^j 

(jL^yi nit ^jjLio JJbtH 4tiVi 4JLl>JI ajjt Cj&j^. jIj Daniel Harber 

.( ^ • J^miTI jiail) LjJi^.^J ^oJI 3^ (jL^I JU£. 



^ 4j^|j>jaj Cj\ nUj ^1^3 ^^uJl 4-tjjJl j-jI^J (jiuuj JjJUkJI ^l^a ^5 ^fl ihti I4J 
dJlA ^1 ^ JjlJj ^^_>-Vl 4 j -nil CjLuISJI ^Lj 4_jj|jjJ| ^ 

' I* M 

CjLijl^JI Ulj^-u J J J 4_> J,Lqj\ ^jJ! P^yiluJl La 

mi il I ^AJ Li-Lu Lc-t^ LoZu t j^j 



^^JfeLkJI ^ l-3>LL^V1 <>o ^jJI Cr L: t JL^wI^JI (^tti^Jl CjL^jj_* jru 

4_ul1j ^jJI jJjJl Jj^>. L*JU YjL.M ^jiaJ i^jLcLusJI oJUfc -ilj-flf <jJUj ^ jJI 

Lu^j^jl^i (jl J jJLj J-c 4 <i "i 3 IIxSLaj i-ij^-oiJ 4 j ^ V Mill Cjl_SJL-5t_a OJ^* ^ 

I JUk (jT^i U^J A ^ ^ J ^ ^ J Mil 4jUulll 1 JLA (Jj-^J JlS^ i^jJl i Millj 

(j j)-Tlt^ LJ 1 i g J j) j r » <Lg_sL2JI <tLvjJL1 (j^SkTlco (JIj^Lc^luJIj ^jL*uu^I ^j-c ^JSJ 
^1 4 i mi fib 4_u^l_>. i^jJIj jjU"Tl ^ j^JI t juk mi„iT1 ^j-al^JL 

- LflLfuj ^Aj^La (J^Lliu ^g^->L * c Mill JX: Lj^-lxj (fcjr jJl <jj!j^JI l-jL-l-u^I ^^rt I (JL>JL 



A u > *T < Ml J M l (Jjl (J I iS> t> ^ M l "fc j 

Peripheral ^aljia^U 

^juu L pJl 4jj_ajJl ^La&Ij (j^aiSlj J"i «ilU Atherosclerotic Disease 



&-^LlOjJ>I jBj 6^p9 :6^jtfnll ^JaAjuuuu09 ^ftj'ij^ll jjlAaJI 

a^lj^JI ^>JUI J5I >U r Lt^,»l s UoVl JjL*^ ^LaXI dt\ jJoVl 
^j^u^ ,aiU. tl ^m,;II l^I jJoSU 4j^jJI i^jVl ^! VEGF 



aJJb ^yjJ^\ A ^ n ^ t /m^ jjl Lufe SjLlu^M jJL>iJ^ 4jjjajJI ^ga_L£.jl ^-i-u^J 

^jJLiuitl ^.i^jJLl <J^L>- t \ WA ^Lc tjr a * 1 i"^" A t£3-*-*i jl>Jj <J^j ^ j * j j ^ 



■ f ml 




Li£ Ijl Lu JjJjljJII (Jljj i nTl £JLA ^c-fcl m< t\\ <J i ?u i ii U 4 £ j 5 

r^jJiJg t p A Superhuman j5 jjLiJ! ^\ M ,^yi jj ^jtx.TI ^1 M ,' t yi 

j^jJtTJl 1 JUfc ^jV ijj^^qJ^ (JSLjaJ <jJJjLj jj-uJtJ ^jl <J_3^ ^j^ajJI ; 




L^j-JLj V cillju ^LjJLM LJLj>- ^JjJI jjl ^jl p 1 * \ \ j mm II (3>«-II 





Cftlj Sj^LoJ ^jJJI l^-cl Ui r ill ^jJI i h$K\\ JjA) ^j^LJI ^TjJill 

«« ** 

3-lUI 4 t j I U £j£L ff-jJLl Jvl mi ~J jLflj . IjjI Jjlj (j\ ,) t <\ 2^Lw^Ij f±$JL$£ 



^jj ti-up- <j^5 t^jVI 4JSLc^ 4 n fro 1 t iU (jr^J JjjlaJI ^^JJI ^^lc- SjJuLl! iM^la 



>— I— i 



1 1 . ut . 1 M jjfc Jj-ua-SXI Lty** l^LP' ^3-3 L_3MjJl u <-mi?^ 



Paul Ramsey ±SjU f ~ f S^^Jt^5 » 4^JL>J1 4_uL^oj^/I 3LpJl 

^ n JL3 ^gj mi ill ^jatiaJLJ 4-J^5tj4 4-iuLi- ijr l) L£^3j f hi til ^jJL>J| jLu>J 

q\ \ ri^jl (J^j j-Aj i4JLol^-£j ^jLj-uJ^/I 4j^->. <JT i^- |j^Li-u ^1 JlJL^I ^Jj-^j 4 jlr 



JU<^j 4jI ^g! t 4JwLj-juj>J| 4j1 ts> j^juxxj ^a^M I JlA JpAiJ (J*^* 4j-sdL>* i4~rj*r 

Ij^aj ,£*kJ1 cdJj jj a c^^LSLa^t 

Ul 

M Mi *« M ' ' 

^ jjlc I flj'q Jojiej! Kassj Ramsey 4ju3jL*1I 2Lij_a^<i <jf jJljjj 
CjIjJl^ ^ jjU'TI 4 jU r <jj J>Sj cl^ljv i(Y^ ^jil) James C. Peterson ^Iaj 

(YVj YY (jL^ll) James M. Gustafson 

^j^Jab^yj^ ^Ijl Jujjj (J^I^j (Vi £r^ji1) Donald MacKay ^JLjJI 



6 iinLiVi^l jBi fejpg :^jjjjjJI Joijujjjog jjJPJjlj^II jjlqaJI 



4JJI oljj , 

jJjj 1 ojLit Ja i4j|jjj| (jj^ia LLJt Jillj ^yiJI oLaL*J! r-^Lx^V jjI^jujj 

^La J nUti cdJli UUo^—o/ < t i \ i ^^Jl ^\ .(Retinoblastoma gene) 

(jLLaj-^l £_H ^M-aJL ^jIjjjj JjkVl O j? 6 j 'J Dj- 1 

'Lr^J ^^j^JoJLl ^JjLoljJLI CjL^JjI ^JL-u {^^J^- VfiAJUSkJJ (JjLcu-A 

LlSLouC (jj^j t » ^ JlJI i4xilj>jJI CjIaLaJIj ^ol^yaV! ^-x<^ *L>JLua ^jjJd j^a 

. j^aVl Ijlaj (Disease Free) ^Ij^aVl ^ JL>- ^JJ J^jtLu-i ^Luj^l 

<4^caJtjuaJ l_xj?cj (^JlII ^jIj^JI ^^I^j gll ^^jjSjJI JlJJjc-o]Ij uij^juil ^j-jJoj-A £Y 

:4,^Uj 4lSllJI 4JLJLI Lj>*j Ijlaj iuilj J5L*1j ^ 1 j^Vl Iji^fl 

jixuii i4xLHI J^L ^jj jtil (jjJ jlL>J1 ^jJ (Human Enhancement) 



9+ * 



OJ^* { " ^^t-jjJLl! <j| JLoZLcJ LjIj al^JL^JI IjJb ^-tist-jj 5j^l^jJtl «Ljp^lftJt oLjJLojJI 

udjj >Jj j jj j> 

j*jL£.J uLxL>Jl ^L)J),Ju j C^iJ^i <4 J t>Xrt\\ 0jJb (Jj-^- j^^C ^-US^A^ ^JJ^JUD (J^ mi J * JUfcJ 





5 




♦ ♦ * 



i_a^>. (JLioj} djL^JI J^_3e_«oj <L%_l?c_u9 ^jjSa (j I 

t (j^r\ J^jl-u) j > j jl (yuuoj -<^±^\ ~<^^ 





JIL 



M *• *■ 

^1 (lJujjliII jiail) Genome ixilj^l S^jJI 41a tJJtli 

^jlXj>%1\ tjs^i hr uCtW 4_<JL*-*J aLjJLII ^SLoj^ i3jL>* (jji^ (j^V <J£ JUj^S ( j£LiZiiJ£ 

(Postnatal SjVjJI j «_i 1 $j ^ £j <j! ^-^oj I i ^ (Prenatal Diagnosis) 

3jjl_oJL> jLl4j (^Ul «f .^j . j» Jl 3jLo J J,-tt.ll ojll jlju Diagnosis) 

DNA sequencing /\ « K^j * j» Jl 4 1 i,.lr,t ^4 mi 4-l_^j ^-2jjJo ^1 j V " i»L 

olilLuu JS^jlL-uj 4^jljlmJ duajjh ijr Aj i^4-uljjj| 3jLl! <J3^j ^jJI jjjojJI S^ljJfi^ 

s ^ 

2 S j S -wj , 1 ^ ^LLdVI Qj^-i.T ( j^>L^lu1 ^ ' »j CiLajlt a 4jLlj^ 

ijl cix_p- jj-AJI tiJJIi 4^>Li ^ Ij-j-i^ I^j! ( ^IVj m ^L: J< m.; ^LLo-VI 

4JLaL^Ltl ^ljl^JIj JoLoj tjr lc l^j^JLj-lju oLajixll ^>JLA ^-Lc ^JLLaJLl 

V J-Aj Lt^^JL? C>^>^ ujLu^-a tiLl ifjLltl ^-t-t-t-u ij^-t^aJL3 , (j*^^ uill ^11^ 



uLLj j J *j Ljl&j * JLjJul£, apL-d >J Jjl — >j ^jJ! tiixoj^ — 4 t^j^jJ <jjJUj 

^UjJt <. ,i ^jJI Ct x4^xjuJI ^^Jll Ij^a .(Huntington syndrome) Ilu 

^ jJLl 1 Jufc ^Ijus.i (j! 4ok. j V o-^W t_>Luall Jjii 

^^oU j^jj .(hallucination) jLjl^JIj <Luij1 gtl SUaLL^VUexcitation) 

i(Autosomal Dominant) SjljLl* 4 ^jji3-> (j^jJU I Jut J 3 1 T jj 

, » <>juu ^ ^j>.Vl JLlj^VI ^jSU ( jjfc 4j r^j o^i (Carrier) 

Ijl^J ^->LaJ1 £y* V ^jlJIj jjjl>J1j .(Affected) ULxa ^^Hj 

4 i^jjuo * .jit^Tl ^J-jlj I 3 jLjLd La : LjL& duuuJu r^inj (^jJt (J1J-4jJI j *t>^>t^ 

La ^ ) : L^Juqj j-judL>JI c^jJI £jr s 4jj^k1 ^j^a L^J ^j-ij-jJ 4_LLuj! mi ^^^JLl 

cilli j-uG La j S^j-uiJI ^Juk J-l3 4jLx>* (j^'-j-^J f " t ^J^J S^jjjujVl t j-" J-Lu 

<— )1 c^l j m> <lJ>1 IjJu^I ^1 I ( j r 3 SjLjLill Lcj S 4 ,xJl$ 1 1 ji 4_jijL*J1 <GLljv tJp 3 

^ ^oJlaII lJi^j^o 4_lLc ^jjj^j Mt t^jJI La (Y) IS^^Ij^a^/l a £>-I-J! ).*V ^; 

(J-Aj S4 j miTIj 4_j r ^ 1 1 4jLl^ ^3 ^-qJL>JLl 4Xo 1 t j r x < flj^J ^jj^^ lLUj 



^^qJjiJI (J^fcjll 4_t_flj Jj) * j mi LxJtJ ^a^r-^H I JL& ^jl ^Jjlj Cj-Jj S^a^c-tlJl I JL& 
4juaL>JI OJTJ ' " ^^J^ 0' ^ ^qJju i*1 I^f iLuL^Lv I jl " mi! (j^SuJ 

IllLoj $4_lLl LLuLojI (j^ll 4^ie-uaJ! lJuJL£uJ1 JjLS-c ^j^ajJI jj-x Sj^j^kj SjJLil V] 

ha 

cOJ j ^tLj^ lJu£ Jj 5?4jI J (^jll J$ cdJ J >j5ti La <>J S j^*JI 

^jd! ^jj^JL! Jlj^ Jlj (T) -^LijjH* ^ £UcM\ o^l^JI oL^j-i 

JpAj S 1 ^ i Leo ^jjl ^jjju L^juJu j I La^m ui.i-j-Lu 5 ; j ^ ^ La j j ^- ^itl 

Jjjj l£JJjlIj JScdJi (jrd-^l Jl-S >^v^I ( >J>-iJl (jlj ^jIIj uLuxj* L<ubJL^I 
Cy* 1^6^ (^J-^ a' J^^l Lr^ J trill JitJ jL^ Ijl 1 < Jlj— 

frl Uf.j ^ulJu uiJ J^j ^ ^^J-^t,. lIuJ Lj C-^ixUJI ^xLi^ 4JLv (j^J S V ^1 ^^fcj 4r "< 

^ ^ ^ 

^1 j<M ^ A \ t J J >Jl c-o-Luo jjb £-*JL>iil ij\ £>\ \ a LLjIjj^ ..iLll^ Lt^ 1 III 

^^yf^^ V^ill ^£^JLt ^lITlcj ^jJI ^^jj>JLI tcuj^Wt 

CjI j i^j-IJI ^-udjj i^yJjJLl ^Jl^JLI L^JLc (J^Suj j^yjJl L-bljJo'iM 4-3 J a 



ijOj^m'i II 

(J^-Sjtj U "j ^jJl ^^Li-Vlj >i < ulrtll , \ * Ml jj* JL>Jl! Ijla L>-L>JJj 

/yaj ^4^ roS?l aJLA 4jLv^U 4^k^JI!j _sLj>J1 (^^JjlJI d^t-JL 

^ ,tWv 

ji£L jJlSj JjLa JJLc 4-i.q-UJI 4_^LJ1 ^ yVI j-Sl jIj 4j! j^JJ SjLiVI jJu>o 

i^jljjJl ^Jr^J^T cVliT 3 Jl^eTl^jII t J^5J^taJl ^Jj-S f | J jjfcj 4^l^_4 (jSLoj^ t4jjj^?l 



cjL^Dj^toJI jjm - www, geneclinics.org jt www.genetests.org jjt ^JsjJt 

4 i if^Jl jj^p^l^llJI ^Ir, Jjo-tx>Jlj 3jljju>J1 cjLaLiu^Vi iJT i^ ^Lu Lwjj SjJaljlU 

cdJj ^ 1t*U3 t^j-i-uJI ciJ^LLal <jr ic 2Ljjjl>JI cjLiiilll cjL£j-ii q^[jluj »^ua!1 
^1 jljiL *LJsAl 2L£ ^ Jj ^ «*tl cijL^j dUjj t L*L^ pLiL^I oljLuc 

ch^-V J >^J^ pJL*J! ^jj^Ltj 

^ j rthtl 4 A* c, dJJj ^cluj i^Vl ^jwj ^jjS <Ljj!jjJI c-jj j *tl ^JLiJl 

^J^J ^'"tl 4 jl,4»*.J (1>^4£3 <(J^L^ ^J1UL>- ^J^SuLJ ^yl^V I J^-&J} 4 ta ^l>. Sj^ilLC i"^ » A 
r^"> I it 

ijj (a^JJUJLl) 4^fsL]! 2uUJI ^jj ^li^jj joljT o^JL>Jl cdjljj >^JLi 

a1, t V"i / hLj iiili ^^-jfcjj (J/LLati! 4jj|jjJ1 3j j ^ jJJ 4i>»lSLII 4j>> uuW ^\£^ ^j-IL>o 



^jld^J £>f.\j£j Polymerase Chain Reaction (PCR) j\ J * J ..rdl Sj^JLJ 

4_SjjJaJI dJL^jj V j! £j>U }L>U9 qj<j ,n (jrt^>Jl o' (>* JL^LlJI t>s frl o Ittl 
Cj\j, fur, r \ ' t^^l ^j^V i.hj <j| ^jSLcj 4jLfl 4l ir") Li iull 4 j.lAJl cdij ^\ J V inLdubj 

<-\ <d«JI {y* j j JJLC 4-j>.j " rtU ^IjjJl jr}_cu_^. 

4-tL>Jt 4^jL£dL>*j i 4-jj IjjJ I ^uL>Jl 4JLjJ1>J J M Jl^I JlcI m"<u 

Citt ,«Jbl Jij3 (jr^L>Jl 4jjJ3 4jjj_-4 JLioj Lbjl JL>. J^LstU 

t^jii ->JI V < Veil j^ijj dJLi* ^jlJa 4_j-t_j_i-LaJ! SjVjJI cjVL>- ^ Lq? 
SjVjJ! jl-ju ^ "tl Prenatal Diagnosis BjVjJI Jj_^ ^j^j ^ — 
4 j mhj waVl Lj>L>JI jlvI (jlc (^j^/l 4_2jjJ^»JI jlo " <"i j *Postnatal Diagnosis 
gjj ( nVl ^ L>L>J1 jl^I .4_cl ^^yLaj ^ tlrj-L>Jl ^ya (Amniocytes) 

^"t ^j^L^ -.£_^jJU) jjiloJI J)j 4_Aj^Ia j! Amniocentesis 4_1j^_LJI ^jla 

ill 4 t ,„^j *UrU*Jl 4^M_^ Ly Jk UlLol JjiaJl 
Jufc L-iJLjtj JUS j /. * , L?- A 4_2jjJ<aJ| aJJt 

^ 



^jL^ 1 ^ <^t Viii ~\ cj! "ii tti 1 1 jj^oj^j^ tCu-j^SJI t /UTI 4 

1 M 

L>L>J (Karyotype) ^Ijiil .Uoi 11 Jj ^^Jl 3^ 4_ul jjJI cjI^j V mmII 

(Chromosomes) c_>lj t nnll ^j^j^o y^B 3jj_uo Jl^I ^cjj 4_J3 3 crjJL>JI 

^ujj (Mitosis) ^1 il h\\ f\ .n rtWI ^ (Metaphase) ^Lll! j^U tl ^ 

<tj^_£^J.I 1 g"l <1 i iii q 1 q A > vl t,^, ,<.a_.->. i _y-p\ i °l (_g-<-ti-Li L_$_l__U^J 

L*.jl3 YY ^jl mi'iVI ^ya j >.jj c.j -v- t^j^S/l 4_lKAJI 1 y\ A , (Centromers) 

i^j^Jj Ljfi]rk\\ (Ja^x>iJ (j! ^J^jlII 4-iLaJJLl (^^Js 4jjjJLI « I * J» 

Cit i^-vj Jl3 uij^I ( _ =r jJ1 t-">lj Tl ^j^jw <j | ^JjlxJj . 4jjjJL! lLLIhJ 43j^jl1I 
4i Cm 4_JJ ^_>-jJI C-l>.Ij c j5L«ajj CjLqjI ♦ q IT ^yi.Lv uii_l_j 

(www.ncbi.nlm.nih.gov/omim) 5 jU ^1 a j 1 » U 5 < j n. ^ lr ^^L_>. 

4_lj1jjJI ^^Ij^aVl ^j^tt 1 1 5 U ."^ 1 1 CjIj <iUTl JJX J-t-aj JlJsj ^ Y ^_>-jJLl) 

j^^j (cJijJi Ijla^ (Y"\ ^jii) 3>^> ^AiA n^ < ^ j . * . ^ 



SLo-cclU 4jjjJU SLJLloJ JjgI^-skJI CjL^jc^L] ^jLljw] (j-^stfl 4_ujJlII (Jj JlII ^ k t a 

qy-stJU < » i , ,i " m. l—^Ua Sj^LL cJLi jj j^JJi alpha feto-protein (AFP) 

4_ij^LaJI £jl ^ci-ftJ 1 L-j-3t-j^ ^^j-c^uiJI £jLg_>» ^JSLuIuj (J!VL>- 4JlIL> ^ ^ CiLfc nil 
CjVLv ^ ^ > di-L^ .4uJLl CjI J L^jLj Lfi *^>JJ V m^.1J ^Jl^JLmJLI 

(jAJt-fl SjLcj Jjljj *4jLl^_a 5 l^cl * <jf LajLjLa 4 Al l 4^,lTo jr j ^ " 
c^J^A ( j N ^c S.A 3 J >*|^ 3|j ol ^jl ^/U^-jJ M^_>t| 4 — Sj^-La-J (ji.r.n o >JI ^Vjjfc 

tfjufc (Jj_ A J. J.LM.ntf < Tj i 1 I ^— O ^jyC J < I) 4_jJL>- l.'U^T Ml ^ jJl ^Jr^V Mill 

c_^Ljlj £A L^jjj k V .sbj^ (Dynamic Mutation) ijSLyoLujJI AUtl > ^ n , ..j 
<.ij ^jJl Huntington n "oj-a ^^—4 ^I^^Vl ^ j-A < JLj_-wSH 

AjsLb^L L^Jjjj^ *l_JLc. jj^jJI > m.^j ^jJI Fragile X ^ . u.1 1 ln*tl t .iL^rJ! 

i^r ^jV *^>XL> Suj^i. 4JL>- ^1 (^jJI Myotonic dystrophy 

^ SjLuc ^3 3jiL) JSLi ^^k- Uj^j <J^\ 4jMAJ! 

j^Jjj Lc-a i4jjjJLl ^j^a tA*- Lr^ CTG ^? CGG ^1 CAG 4j^J 

^jL-u-IaJI LajJ-S (j^ < >a ^ jjlJLa ^JSLlTuJ J^ju ^jf j' Jj^Ji jjX. Lg-dua^j ^Jj 
j^wl ^1 (j^a-Jj^o ^ya cJiJj-JtJ c-dj^j*Jl i?jL& 4_l3 j^j^Jij (^JlJI CjI^JLI (j^fj 

JijjL?tj jj^jJLL tr\[\ cjUjbJI ^j^Lit-ilj^l Jlul 3^u^iiJ| ^JlA 4_l3 j^jj 

^jut ^1 cjIjJLI jsjl^. oL-^ <y L^t ,3^ Yl CAG ^1 Y*l 

•* ** 



. U^ojLC: J I ^ V,m"\jA (jl^xj 4jLuoVI Jj lfl&"tl JlSjj ^jJj i4jSJiJ fjJbjjJU I JL4J 
CiijIj^Su SLjoUJI i-uljjJl s j^>\j*A k $\ ^paju ^jJLUI < UU^Uj 



; t 

J \j£X\ jljiUI clj^a j £>> 




Huntington 



*• l^I 0Y ^[ °* L^n^l (GGG)n 



disease 



<>*• | FMR1 j Fragile X 



syndrome 



.ilia 




rv l^I I (CTG)n | A* • 1 | DMPK ! Myotonic 



dystrophy 



* * * * 



* v "- Y " <> YY L^! v c>i (GAA)n 



FA 



i 

\ 

i 

i 

I Friedreich ataxia 



ia rA ^ 



Y <> ^| ^ S (CAG)n 



! SBMA I Kennedy 



Disease 



(j I JUJ tl j/M i iiftfti ^flJSuJj JxiLfljj uliljjjJJ ^jl ^Jl 4jj Jl_>JI CjLtjVl ^j-x 

^LUS) ^L*^ ^1 4ilJI oj^J ^1 c^l (*J Li! cr* 3lKjJL! 

^Vl L<ufc (>U-a_5e-jJ 4_ijIj3_I1 5jU1 ^LaJuV j"i *} (jjlifcJ Luc Jl^J^JI I 

<4j 1 mi V <jt t^I i(Unique Copy) 4Jr mmII 4jjL*L jLUj LIjT {y* er^J 

oLllaJI jjitfa.A.^r mm ^j^jc-j Lrt Jj^ 4j ) (jr JI ^ jjj l i^\ t > 1 \ *\ 4j1 mi 1 

«* « ** 

j^ljSJI ^^^j-cajl 4^^JUl fj^A Ln iUTI ^1 (^IjjJI 4jLi^ L^j jl 

Jl9 {jj^u^lm <LlLl>%}\ (^iajjJLl <L%^ud (jr^ ^Lc^UoL 4, ^11 1^.11 ^jl j-aVI 4jLiJL>.j 

t4 ^l5 t>^- c3^^^ ' ^JJ^^ ^J^!-^ 'Ml*^ iL> iaJ>ll ^3 L:r j^a 
>^VI < Tlj ^j-^ <il)jjj_A ^JajjJLl CjUjjj o * rti«nl ^1 ^Jju Uu] clu-^ 



mm 



J^i3 V (Genes) oLLl^JI j\ olSj^XI JSL<i3 ^1 SLSIjjil SjUI H ) 

** *» 

*• — 44 

j ^ mi rl 1 jl UV^U <GjjtLc. ^^j^JUU I ^1 ^J)j J m.i JUxlj (j.^,^ mi CjIjj,J_A 

lual_>^ 4_lU_jJI tfJuii pt^W ji^jLfl Jljv^j V ^jVl Lt 1^ tiiJ jjj 

(jr^-J 0*^^ ^J^d *^J^J t<Gl )jt j^j > mm! ^Lc-iJI j-x ( Li I L-^l 1 1 ?i— ^ ] & \ 

JUn^c^i j jfl Mill 4-4-^^1-11 J-LaJ j^JLjj LtKj ScjLjjjJLLj cflj ^ "i 1 1 ^jjv li IWj ^ JlII 

^4^- j^jlaI Mill cjIjLJU Iju 3jjjl!I ^1t<^V ^Jjj j^c >Ac Mill ^^jJI 

I I J 1 Lew L-LjJ 



4jj mjl itl Cxaj^c jlJj Parkinson "i^jL o^j-^ ^-jjL-^V 4_^-_,i-".t 
Ijla (jLs cjLfc^^lIi c-4 t-u^.^ t Luljj Luo^-«a (jt-iIju ^jyi^- JL*jjtA <j1 La j ix. 

^UjlJLj^ , 4j^_4_iJ1 ;Jl3 ^Lj jLlxp Vj ^1 jJlj ^i^LoU 4 lit a ^Ll 

LiUi (jr^- W( ; Ll " I 03 ' ^ ' " ^ * ^c-AJlJI^ ^y&j-QJ ^c^xjL-uoI <jL5Lol lJLLA 

j^ftl Mill t, a {^r^- i-i-Uli (3 J ^ t£-*Ii^>JU ^r^ 3 j mi a CjLSjI tin* 

^^.j tToTJl Lajj-jL L;r jJI ^ffi Mill 3^juL-lll t j^3 p-cjJI ^^Li 

J ft % 



1 * • 




3-Sl-JU V 4jlj JL^U ^^yjljJ-Jl ^pDj-aiJ J^-jJLI (j^J V M^lH Oj JiJ^ilt L-^JtJ 

jt ^SLjJLI ^^ij jt mi ill jjl (jji^ VLlL^ ejj^bL^j n hi ^ it j V {^y5jX\ 
j^-c ^jLj) u JJL^ 3jI j c jjfcj Phenylketonuria (PKU) {jr ^ 



uU 



urJ! L^^i^i ^ i-^ " .a 4 nj^Iaj J a / j ^Ijj (Inborn Errors of Metabolism) 

CJL O^L^II JLiLVl < rt.rt'jj (ittflj Jl^^l) JLiloVl Juifi. u 1StH (JdauJI 

(>a till j ^JJjj • ^ J^I Intelligence Quotient (1Q) pL£> JjusL^ 



(CruVl J^) (jj-i-^l ^LojJI L}U. 

I JLA <jl-3 LuLxm^lI J * ^ >.<i U Ju-l^L-c j^T j 1 a (Jj^tJ <±u->^ <LLa 

> JL-tJ I ,41 4 Ml"K 1 V LuV J J J jX (J^ Ml.) (JjJ^I (jy^ j ulI/j ^p>jJL1 

J_=t£ (>^1>J1 4 j > jjjj j^jJI ^J-jJI ^_y3 jl SjVjJI JjJ3 O-ij-^J ^j-c JL*rLlll 

>,uj Sj—cuLj. a 3jV_jJI J t-> I J-jlI (j! <_ (jrj (^ps^J,! ^M-C (j^/ tiJJjj j^jyjUa-Sl 

4jjLi JAWI j»J ^J3 ui'i oj j^" ' " '^»J 

^JLA ^■■o"' i.iiJJ ^<Ll^L<3 jJt 

tf-L^J JuudLjcj ^jjfclLftlu «Lp1jLiJi 4^Ljo^>JLj p jfi ->J Ljla (Jj^jtj c-f mjLUI CcfljJl 

+ L ybjJLLj (^-ul mil j-til (J/UjLslH (j^al V MtVl JU^ j^A L^r Ij^uX L-illitJ V 

t_jj«Ji^ *y <t">iJLI (jri^J 4JjLsl11 ^^i^. (jJUIj ^ ■ mi (Tl frL-AJtJ! UAxflitJ ^1 4^LuaVL 
Jl3-I J {JilU 1 4"i-u Mil jJLSjj (JUlUVI (^rU j jLi mu j> mulLj ^yojJLI IjlA <j( ^JjcI I 



^ U£ t LftjLfL jru £-1 jjJl L^_jJ2 (j^Sj ^1 CjU^>JLI ^ 4 jin'fTI OJLA 

4>c gilS ^^Ul (j;^>.^l (j^lj-A^I ^tij Hemochromatosis ^^ajJI ^1 j irtll 
jl 4_ul jLiJ! i-aLitU ^1 jJI (metabolism) c_.}UJ_^Vl cul jU r ^ LLiw 

jjfcj i j <a tJI jjjo (j-uujVl O^ - " <iJJj ^jLLaiji uAl <A-ju3j—C- Ljj-^J ^ Lr^~** 

<>U-^tJ jj^l >LJI 3j mi It! JU£. JJ fltMLl ^LLj^aJl 4 l'^ I J_UJ ^jJl C^jJI 

ciiLLA u>^<jf Sr^e ^UjJj <BRCA2 ttjj-^j BRCA1 4jj^q ^ 3j nU 

4j^^uj CjjJII ^j-X ^JblsLojl (l>^t? (1)^^' J-^i-Jl JJl^- C i f ti ?tj ^jl O^^i 

JL->-^j 4j1 ^1 i^^jVl ^>Juk (j^J^- JtjlV a j j o i ^^Hjl a^jIjjj^o u_9ji^-j>. 

U-Otj) ^JIjlII ^jISLuiJ ^Ij-jlXI JJjlII ^jjLaJ (jr^3 (jjiljj < tr^ o i CjIjLlLj 4JLu (JT JI^>. 

0±u jLsj (-uoii t^lj^JI 'UoJJI LgJ 5_^Llxii! ^I>U1 jL^-VI J^Vl 



ij^j-ujud (JSLuIiJ uljjJl 4^jJL^ ?r, j iS>^J jLcl < n i mi ^jIjjJI ^j^A-V mi,7JI <jLj3 

i juujJj c-j-cuLlLI qsi ~* tiM i-i mill I ^IjjJI fit Ur 1 ^jjSjLuw 4^^lTuJ1 ^jLb ^LUL^ 

^ n. t ( i tilill s-li 4-( cuLlll #.ljjJI ^JLaju C.ij -*» (jVl (J I s-Jl I ^ ^ 

tf^ljj s-l jjJ! (j^j 4^MjJI SjL^v oLxjL (jVI jjJI oL^iJI 

: (Genetic Counseling) Ulf 5 jUaaril 



** 

<LlJiL>* CjLaj) on £jc (J Lola ^j^q "/ T j-3t-i jJ^J 1 olj-J 3 JL>-I j ^jjj^ lu< u 
£>-«^-* i>* * Ur^J-^ Up* ic^j^-^a j^tii ^Ijj i^u^ ^JJ 

MM 

^J! 4JLS-HjI 4 j ^ i^Jk^Lal 4 ; m i^vj (^jJI ^3 1 jjJ i <j^»>ll 4 * mm j> \lo 

1 4 tu n 1 ( ^3jJLLj c-jLla^i J-Aj I *i n ^ <1jLxU ^->*T (J-aLd 3jVj ^jlSLol t^JntnTl 

onjV.I.-iTI »l >^L. JUJb ^b ^ ^LaJ' J' ^ 



^uaixll (3 j Li \ £yi ^-Jji-JkJI i_j_JLtdul ^ t 4 ^ju/jl JUJ^ ^_i!u_J 4_utjjJI dVL>JLl 
«_U JLjJL*1JLjj ^yjljjJI (_p=>jJLl JLSjjI ^jLaj i-flJi^j diljj 4ijUJl SJjLstjj 

^L5L^ J£LA^ ^ i^-sjj Saj f^d^J (M^J^H^ ^'j f^^J>* 

itu-*» cjjUsVl ^Ijj 4j r>>> C5 ir: tLillUS C. Pauling fJL*JJ Lo-Jju >£jf <j' 

^J>* vL^I **4+>- <sM- 5 JJ^ ^r^) ( VA 1 ) 

*4-JLj JLjJLSjJ Oljlc \jbjjJu ^^lll JLtJI 

jlitjl ^1 jLl>JI 4JL-u^ij * JjkLjlI! l^ujJiJI 4jj)Jl^ V^L>. Jl>o V Lc-ij LLua-SJ! 
^Llll (JliLI cjj^ju^Llju^ .^lLxij jj-xVl jc^jljO L^-l3 jj-Lxoj j^^JI UjLa^CiA^q 



<A±. J£ tja er^Li^! ±3*r3 b*- h^- 3*3 j^) j^- Lu'jJ 

4 i tu'iy JLjx ^jIjl^JI < tn <i (tl I jut <jLa t^l tltj . Jj^l <j>ti»J1 Juki ijL>JI Ls7 Jb 

^ oj^I ^1 ^Ij^JI JJL*oJI .it tip*. ^3 < /ritU 

^-jl-jt-LO I ^j^o I t nlj^a IjJlC fiflijj (jl t^cJLtJl JlL> j-lf?( (j^fc 

u ,,^;ti ^jitui jij-^Ji Luj .(y<\ ^jil) xyy iv .wji 

^jJL-aw ^ Jjl mill ^JX. (*-f jjj $ (jr i£. j iJiJt I Ju4> 4 j in m£ jJI 

! Jut ^Jlu q\ <_u jtftlt (J^tJ j frj i ^ IjjJ I (jQJ V <"i"itl I JLgj ^1 j rtTI 

^jja 4 jlj (fi rtl 4_m<IjJ 4_>.L>. Qjfil i« i^lj <-<-<.« iljukj <4_1jLjl1J j-j_>JI 

^o^j! t^ylc- (jJJ jia-lil < i y j 1j[ 1 o j ^ ic-il t..<Ji i>Juk ^ ^1 in n\\ 



( j r 3 ^-jjLlil 4 i h>LlXI (3>^^ o'j n r I lV lqI tjr Ju-ju ^jlj i^AL>o 

* JjulII 4 ^ Ju ^^jJL: 4 Uj^U 4 111 J I j^jGj lj&jju La ^j^IU 




I ttUJtft U«ftit o jLi-UJ ^>iY 0*»lf 

M 

^ .t. .ii (>j'.i ^tij a^pij^ji 4 H, h tr«yij 4j|jJ1 ijji^ic (^>j ^^^A 



: (^Jl jlijJTI) ^Sljjll jL&jjrt ju. ^ 

4Jsj .tlL 4 j iTLLa jjj33 <^^Jb genetic counseling jLij^l) 

(jji^. Cr^ 0*1 J^M J j^lm^\J jLij^l CjLoJL*. 4m $\ er*J 'J - I 

u t>s < Wj 1 ^! CrV>^ ^J^ 1 ^ - ^ 

*4joLJ1 Aj^xJL (jr LL^A\ jLijVI ^-jlla 4-L>L>-| ^tjJu _ ^ 

^■1 l. * 4jji cjjLSV! ^-ijj ^1 Jjlj CiUi ^ OH cuL£ Ul & 

•c^bi o^>l L^U^ 



5JLI j 4— j-jjJklj 4 Cj 4 Mill A^L_cVI ^J^-jI — ljuj — cjJl 

, 4jjL>o^/l 4j*-*-caJI ^J^UL^O L^JL^J 



Ol^UJI ^ jL^Vl j-^L j^^^lj 43jLj ^iCoj ^jJIj 4_UL*II c^-^Vi 

www.islamsee.com t^JLlJl 

4^>JLjlXI j->*LIu (jJ^JLj^ iJ^i V mm \ I j^Lu jjl J I Ijufc^ t<Lo1 

Luajl 4,<ij ffjuil ^JJ! IjUfcj i4jjVj juu Cj j <^ j m> ^ jj 1 (j^Jj>JI t j-a 

^w^L^- ^JJ ciUj caliJ^j^ *d>^-CJ LfcJuuj ^^^JLl t^Lu-uJl ^jlij XJ 






(chW tA^) c^b^ 1 jj^ 1 ^ 

*j n ** 



1 * ^ j <<Lj-jLl^V! ^_>jLj ^yS 4^ajLSJ1 jj 1^1 ill 

V-l 

0* ar^- J-V '^J 'tpW U^^J 4it^l 



i a CjLll>JLj <— ijJJl JjJjb <juuJfeJJ ijT jljjJ1 i^U-oJelJJI CjVjL^o J I 

<jr Ll jL-oJLjU (^^_>.| ^1 j»J (jyjJl J il^TI t\ aU/^Vl SjL-C-L^ 

t j-« ^jLoj t 4j^_^ <L_u!jj Sj^-l^J (J^o-^J fl ' o ^ LflJjJLi ^fej ^tJI 4^jjIjjJ1 

CjIj^jlTlJI ^Jj J,„lL<,u-J jjlaoJI 4 j U r -ij^J i 4jjjJt^IiJI S^JaJLj 4 1 j <>— <-u1 

t 4^1 t".U JLlj^VI ^ " i, ui ^aSL^U 4JLLiJ1 j-j-^ cj! j ^^ti ^^t; 

4J^tlJ Iji^ij t j^LiD crpj>» rl^ul erlj ^jj^ ^ Sj-ilaJI ^j-a -ij^-jj 
JM^JI jf J*jUI JSLi cjL^JI Xi.b cdJj *(|»jJi >^ c> >^ 

■** 

C f ^ i^ri t La JlLcj •aJlJI j^il 4^%-uj CjjJJ ^\ (^JjJ JlBj jJLJl £ jJajLJ 



fi^^J ° r 4jjLo_* ilSjj^al ^^fl ^j^t!Ii-LJLj (2>^Jul tflj nil! I ^ JL^j u/Ul 

^ii Cjl Jj.jJU ^jJujJ ^Ij^-t-Tu ^HJI Cj 1 j-u^i r>J I £^ 4JLl*_a ^3 ^jJLlse 

jl AIDS I, *■ 7s. U ^LcLUI 3 ^-t ^>Ioj <iX jjLui iV \ ' j 

(Severe Acute SARS Cr W»>UI u^jJ' ^U-^t u,* .all jujl^JI 
4_ljIj^J1 dj^a_iiii S^ljJs c<-ajL^ .((^jLu.)) Respiratory Syndrome) 

^P 3 ^j^L-S* jj^ ^[3 1 ^LfL^ o"-^JJ 

i Cj LiijJ^ j ,,piJ I ^L-j-U ^ f m 1 1 ^ j.i „<J 1 u-xj^u uij 

1 $\c Vju ^Jb ^j. i(i ill ^jJLjaTI jj-l-aj ^ijj ^^^jOjs-JI uilj-^JLl ^jt t^LqJjtJI 

4-jjIjjJI -iljJll ^JlA ijl Wi |j1 ^£l-4Jij ± (jr J ^ J JL>^ J^ 13 ' (J— a 4_jj|j^ -ilj-^ 
* *• ** 



^ ijjj c-ljJj (j^-oja cjIjjjII o^j) 4kj,^ju ^ ^ j j n ij] ^j^jJli ^ 




4 Abjfcja oLLu 

> - A 



A , Y 



1 



3^ L ,\ 





jLuaJI (js**} (jjJa 4^jjl.U Ij^jjG dJLl& I 4 j aja ^ul^jJI CxjUjj 
^^J^. 4_ljvjL>JI 4Jlj_JI J^ol^p j-xjG (jL^j i Lj^ojj IjjJ c^f tij (jy ill 4_u!jjJI 

jL-ojVI (jn j«j ^^1)1 4 m ill ^! : jjj^LL-u 5LtxL>w ^ Robert Sapolsky 

4JLjj^ LiJJj ^3 L«J 4 j <nV mi, 11 ^Luj JUJlAJ i 1 gfdtfi oLLlaJI du^Jt] L^l 
i*{j-ui (J£ C<-< n j.! Cjllj >JI (jl ; J|^5JI JU^J 4j1 ^ I i^Iolj^aVl ^ ^h^- 4 > 4luLuol 

tjf ^Ijj o^j^ >^ Schizophrenia 4_u^i&AIl ^Lt-^ijl ^j-^ja i(t* j^jll) 

^ JUb L>^J i4 j rr\ *r mil ^L_ua^2jl 4_Jj^-4 ^ g uaJ <Ll_j t o 4-)jj^a Jl->- JJ 4j1 



«h ih 1 1 II qV^> L> I CuifljJW I » ftuJi Vl 0*tkJuuJ I q CjLjulxII 

LilLLfc ^j^Jj i^^JLL 4jL^>>LI c^x-J Lajl^j ^ ^ ojVI 4ij^ j] :Ua 

<G] Sapolsky ^JUJI Jj^jj <ijJL>J J^X13 ^1 4* uJl J-*l>c 



3jL>-ljJ! 4Jjj*J1 jjl : 1 Umixj] <JjJaj^ ^LuaAjVI 4 jj >■ jj-^^c ^J-ia^j ^^-fl ^ ujj 4_L 



2uA_l_J! J^aljjJIj CjLLx^JI (j^j 4J^LjJ| ^9 jLb ij^aVl tjl mJ^l 

^ lr ^LLaJJI j ^-t-ulj Ij^jLi jjj^j-jji dJJ j jLs iiS^LjJl ^Ila ^ iil liLu^j Lul JL> 



ij^>Jl m, \ lS-^JJ ^ La-^ JoJ-i I j in ft I \ 4 n i nl j Cjl^-Jtjfc (Juj^o jjt 



JS^Ij ^ (4^ j j Tl ^ J>l^) Ujl^ 5 oLLl^JI ji Juc j^VI JLlLlj 
(Down's Syndrome) ^^Jiill ij^j-^ >a jl ni'tVI j j ua a 4 j ■ 

c^Mj ^Ju^l Jl>.jj 4j! ^1 V ^ ^ 

^^Jt ^j^ajj^ ^j-ji 4 ^jjSuluj ^^p^^JLl 3jj-L^j»h ^jSJj i ii _j>lojJ fc Lj ^j^j! m 



ijOO'i mil jjaaJI 



t^-^V ^j-bj^— ^ IjjJl^ c^jJLli&j (j^^JLl 3jjia->. llUjJj 1 1 ^ n^i 4 *r j iTL 

c1jL%-uu4 M-^-<^ ^J-oIjjJ! 5j la,t,L^ C-usj (jrJ^J \ fitnts CjIjjjJL! 

jjKiJI 2uLiju 4Ja>Lc I4J ^1 cjIjjjII J£ ciUj 4*5 1 j 

t ( jMti5LtJ I j I 4 1 j <i *v Slj^aV 4Juj^J <La^-uu <Jj>-jJ! jJjLjj JULfl i^_i-VLj 1 4 A JL>- 1 
4 t 4j.hi L>a jl LljJu I ^ * " ^ I " j I 1 mj r I al^H <J5u LjjJjG IjlA j ; ^ ' 

.Ut t^M ^1 

j I j , ,iV 4_^cl_lIj jU-L? ^yJJ Lo J<^ij jl3 U-4j (Depression) <r< iilTl 

j fa cJlSjj (Jj JUu f.1 c < nil 

i Jl ^ tell 4m» jlftl? 

-wtl -wjUkJI JaIj-jJI (jl c.u? ^ Jjf Herman Muller ^JLtJI j i t^g 
c.nn ^j! juuj Drosophila 4<,\$JA\ 4jLji ^^Ic 5 j^AJI 4Jbj^o ^ <G_ol ( jrp- 



ha * ^ 4 ■ ■■ ■> n #■ ^ mm. W ^ u* 



ujj-l^j 4^LjJI 4-JLL-tJl cjj^>JI *LgIul Jju lLUIs jjL^J i 4jj jeJJ 1 ^_JjIj ^j_>a LqLiC 

j ■ -r dil Jo-UJU c^i^ 1 V^b J— a J J1 urt! Muller fJL_*JI tiJJjuj 
( rrUfTI c^JLifcj^Lii Lojucj (X-Ray) ^u_iil ^ t^j^ jr^j^i 

SjUI 

^ Lfp-^^ojj ^yic oJiubLv. 5jujlj>J1 cjLi^uaJI jLa I Il^Jj (S-jLjJJ SLulj^Jl 

,(n t^jit) a^LlUI jl^m 

^ U u^Pt« ^LlLl^VL JuULI ^jjJI ^U-xlVI L»l 

^jAju 4jjjJk11 ^jJJ ^-bLua^lj «Lo_tJGj . \ j£^ja u « 1 >( j . J)) Jl SjLo 

^.aLcJi . 4_sL^ 4JliL*iLj tjLL^c .ill 

— & — ■ w 

jjpJ^jVl S-iUo ^JiiLall ^,.3 4^a, t gfcJ cull 4 t miU -lljlt jj-jI dy*3 - L-AjjLv Loj 

(jrG-iLU ij^L^J ^UJl ^^-^ 3 .Cesium- 1 37 ^jj) j ^Jl 3_>Laj Iodine- 131 
cjjLiT .(^LlII dilj ^ (jj r.. j t-j ^jji JliioVt tjru (Thyroid) 

Jl j^jjyjj j. .uj 4Ju JUo ^j-a jJLuiJI ^1 jJLajLi^ T * * juu Lj jJI ^L^ljJI 



( j*^jjLjj Jj^l j 4-^>oLUI lIjIj nUtl JJ-c c y^ t ft % ^]\ Jj^aj 



^j-l-tXl « ! ,j . _s» j! cL_*l_jtU juaj (V Y ^_>.jJU) c_jjJj>JI dLsoLj 

^SUj (mutagen) IjJaLL I>jj13 <jL eJu^i ^1 ^>i«^1 jI^XI o-aj 
^jl^UrtTI 3jLo <jl La *tj-*-A CjLj jlsj icillls j I i 4^it-L-*ijJ I SjL^j t nil ^J£Lci 



.^/UJ^JI ^LIsj^j-ij <x^L>j ^(j "(intl L£jLat>o ^LLs^-uJl 



7 



jjfcj i4^l^a!l 4jLo Cjljj^a J Jul < nt r>> JjUj J Jul! I 
^jf j^fcUaJlj 1 / ' *"'J ^ c^ >L ^^ 



OjJl>JI uilaJI j*jJijj jj^iJ J ^.txt.fj cilJjL^ i i j^JLU 1 4 <X,+J f 1 VI JLuojI ^Ju^Ld 

f IjJ m£I ,l«w*J jjl l£JJL? uL ^ (j^ 4 (JJ^J'"J '^^JJ- 4 ^ AjjlJI ^5 (jji^ 

*4jjjJL1 (^jIj-ujo (jji^- 4j9Ju j?jjjG cLloj^ 4£^jla Ju Jl>. 

(Genes CjIjjjJLI l_Jo u <k mm ^jJI ^1 til jjb ^uj j^Jj^j j mi < 1 m 21 

£>L-*I jl^jju JjJ^j lP^' ^jL>^ ju2*j ^ jJI Medicine 

eJlilitJ Jl nr\\ 4 i,i i.all 4jjj^JJ ^LudVl CjLoejj IjJL-u |j iLj^LiJl jj-a-ua ^jIjjJI JL>J 

I^^l jj*U! ^ U^LH (J^fJ ^J^^ ^JJ^ Cr*3 O^J* t> 

4 V i nUtl (J^t-A (Jcrlt 4jjj^aJJ 4^xL-u <Lrc_^_dJ jLiwjL i^^jljjJI J1>JI ^^Lu^l _ 

LJL>. iSLojLflJI jL_rvVl j jt^" _JL9 Life I i.ir Jlc_>ij ^ ^jLu ^ jJj 

^jl C:LjajSL>Jl j JjjJI 4_ajLo tliL^jVl {y* Jj-Lll 1 JlA Lt Li 

*l_*_ulJLi Lc^j ( ** 1 1 <Ad^lJLl ^jllIIL) \u~l£>jjui ^ Jul ^1 

^ro- • j i > .. . ^ f W Cr^ (Plji lP^H 1 ^t^L. SJjL^s Jjl 

cuL£ (^ij , Lbj^j-c ^ ijuljJI ^ (jhAj Ashanthi DeSilva SUUtl 4_^>JL«_4 c<i*i 
Severe Combined Immune Deficiency <,il( ^LUll >je-*J1 ^j-^j ^ j ^ « Vt 
Adenosine Deaminase Si o .„..,, t, I 4jjjJL1 jj^iJo jj-j^j 4 , ( 1 11 ti^'i (SCID) 
SLcLiU IjlIU jJj-l^ JikJl 0^ Sj^L ju>J 2L*^i cJLWi Ijl ^Ij ,(ADA) 



JUvjjj i^jj|j^>JI £jj 4JxjLuo] 4JL>- iJT ^ CJj^qJLI Luaj^Ljfl ^j^SLj^ i £jr l^ ^JSLtTaJ 

Jliil tjLa (X- Chromosomes) u hu^\\ j <oJI 3jj^j^o Sj^LLJI 

Mi 

^ U£ ((Autosomal Chromosomes) 3j 7JI cjLJLj. 

lAUl bM^ ADA fujiVi oIjl^ jl «^Li!» ^1 a^b JUJ! 
(T and B q'^x Jl ^jJI ji>Lj__£ b>l i. 0^*} J ^ <ys U<>>! ^gjj j ■ » 

iS*5i"' Lymphocytes) 

ijjj-UJ J^L>J1) ^jj-l-oJI J^-jI di! j juuj tCjL-ujjj jL^l J^-l-s 4 <i ADA 
.ADAjruj^Jl ^SjuiWl JLl 2bp*JW J ,'rtj.TI ^jJI cjL^^I (ADA 2LSIjjdl 
(ADA 55 j^ll £j> ajil jjJI 4jjU jU Jib ^1 ^j^^l J>i-s *j-=*+i3 

ADA <jl ^1 I JlAj t4_Liaj^JLl 4-tljJl j»JjLcx Jib ^-^-^ <— 3j-<-" 




ADA 




LtiJjAJ <l^T r a Tt a all ADA 4jJ^3 






ADA u^JL^' Sr^H O^' ^J-^^ 



Ashan- aJLiWI ^jJa lil^lU 5l>*1 >jk iLJU^ J^V ^k^^j : ( \y) JSLUI 
^ i ^ 5l_JL«J1 uj^. juSj (SCID) ^Lai j-^^l 2uLual1 thi DeSilva 

.(Blaeseetal , 1995 :^>>>tl) L^3t >ai ^iLSiu^jai ^4] u^ajj 



4.i^i ^ J-^^ 1*S a lqm^jjl^ j I <Lajj^>. ^ L) ^_^jl)LloI Julj 3j_ijjLj_4 ^jI_3 a (_£.}Jj 

L^Lu 4J u^Lill ^^^131 jUjI JaVI ^jU" ,„j jf J^f ^ ULi > Y 5jJL 

lLUjJj ^cluUII ^j^> V Mill ^^jlc jjijtJl (JaVI - "j ^qJ iLjisaJl 3jJldil ^Ju* ^Jljia^ 

^UeJ diLa Jl3 jL^b <jt 1^ olr LaJuc 3j^u^ JaV| CuL£j ^41^! ^litJ 

jj\ I Jj^vj JUJL>U ^LlU^I ^.Iqj r nj ^sJj Ut^cjLj)) ^J-JJt_J (jl^ 4jLvl 

4JLdJj( ^j^xiJI ^jUa Cr^^Wj L ^r^ u:> lt^^ 4 3^4?^ ^i^Tn CuL£ LgjV ;4j 

t(T0 J-^j-t^) £jr^^^ Lx-Jjj" inMjJjSJi cloj^ (jloj^j ^^LjlI (Jj^l 4JjLa^a ciJLlAj 
( jA56-ilJ1 (jl ^£1 i4,irtJjU 4.^^1x11^ ^cAjVjf ^Jl JaVI ^jja J n Vu ^IjJ (jl^j-jo j-Aj 
Cj] 4nu cJ^J) 4jjj_a (Ji^^l O- 41 t>i cP^J^W '^lliii 



Ur^ t - XjtJ - ) Lr^ (J^ ^ Jl>*^j Jjj".< nMjSUl iL»jJb cjLuall (j*tfajjJtl Lj!vL> IjSLaj 

{yi t-L" u.lj jL^JI Jj^JLlJjSUI J1 j r.>l q£. jruJjj <m1,I LDL receptor 4j j^II 

^*JL!I ^ Jj|> **' ' " j!>^N fJ-^-bl? tt-JjLSVl j^j ^Ij^ (j^jJLl j $ trt *|»jJl 

ljL«J ^.,^1 £>U)I 0^ ^JJjJj J U^i^l d>*k3 JL^JIj t-*lnJI ^ 

^ 4J4C JlM ^jrCb^LJl JL>»! ^lUmit Jyflj £jjAJ 2QjLSJ1 gl r^r^l ^IjJb JLuj U_jj3 
4-j->*M-*-11 |* uifH JLuajlj £jj 4_lLc£. ^jj <jl CjLlLIoj uilLufcj i ijr u^jX\ qj* 



^^Ui djjjstJ! t><s Marina Cavazzana-Calvo Sjjj^jlM SjLjJL ^>u ( »j j-iJ! 
^ s^iU j^-^j-j ^3 -t-t j^jlI! (Severe Combined Immunodeficiency -XI) 

JlaC ^J^J AlL>. ^yi-S t(X) ^^jj^l u * j tntl i^^^jll CjIjjjII t^^^I 

^Lj-jfcj ^Lfl Lot ( 4jLi-£>>1J '.j-lm jj-^UI cLuVl (jLi AjjjII 

^ uij^i jl« ^ jy juu (r\ z+jU) y • • • f u 



L>UJI 

(jr a * j «UtU 4jjsc-43 Cj^-Jiij ^LuljjJI «l>JLlJLI JLjt-fl tJJ 3 tj^-LaLjLJl 3L>*LLo 
^Ib^jJI JLilo^UV^A jLxto^a^ lj^(rv ^.^JLl) Y-Y r Ull 
Marina Cavazzana-Calvo Sjj) m.^j^-JI r,\\r I jl^j (JLUj-lJLj ^uaJI £>LJI 

.^j^Loa (JSIAj JfiUll t—iLual (^jJl ^jLLsjj-JI Nim 2L3jjla 
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JiLuj .SCID-Xl ^j^u Q^-il. mil ju^VidJLaJ! 5j >^J, J1*j :( ST) m.T) 
^^jlb LjLuaJLI j-SaJI La I ^La j-j^u ^jJUuJI j^iAJI JiL^j^ ri « 3jJI-u <^L^-Lii 
^ ^tiJLUI Jj^>JI o (*5> j^aJI) j>£aJI *LuSn '/.a » ^1 Ajj^ Jz$-^ ^LUi 



** 

^ 3j ^UH Monoamine oxidase A ^uJ^Vl ^LIjI 5Jjj m * 

OJ^h^ i£ J) ~ Lcu - * (jr^ J 1 " 1 ^ujj^/I (jl. ^LajJl J^-i-i 

.iljJLI LilLJi Ut>>\ <j] l^jj *U iSerotoninj Noradrenaline 

Jl <i r L> ^Lj 3U V Mill er-^! l£ J j j < » £L_ajJI 4_u j^qj^J I 

£) 4 £j Lll I J — A (j I £ L-*_-j-L>^ ^ " * J Lr^i ^ "'^ 1 * J 11 J lJSjJ— 

L^. 4_J ^jL^jVI 

oIj^jJLjJ JLaJLI 7c — 1 a i at (jVI 4„ mi j tit ^ jJI ^ <JjtJ1 jj lajJI (jL-fl 



5 1 . 4 .tu\,\ oL-JjjJLl ^j-a *_J Jo I txt J J J js-J J >- i (jl Id^ . mil i-ll Vl >■ 

^ « j. <t L_i jj— ^ Oncogene ^LL j uJI cj! jjj c 

jJcul : Gene Expression) 4_-jj 4_JijjJLl 3j jl3 ^ ^_ollL r 4 njj-U 



3 I tjLLa^ xm-U 4-juULI uLl J^l t 3 1 „<i -Lai I CjllljjJLl m ,.<*Vi (jt jJ I ill \ j , U 1 1 

^ c^I^jj ^SL^Ja cjUjjjII ^ g^JLll IIlaj < Tumor Suppressor Genes 

CjIjI tfol ^ U +j ^ J II j frj 1 — >J1 a! — mi njVl 4 aJU C £ 

tjLs ^LxJLj -Programmed Cell Death (Apoptosis) L^Lidl jU 

4_j hVi ^ JlJI JLitii ^M-a-oJ AJjUca ^5?! j^^Ju vUUH JL^w 

(j— c 4 j >Haj uuJI I j^L>JI p53 4_3jjJL 4 ^ j 1 < t\ 4*-it 



^y^a 4 a jU ill 1 4-jjjJL I aJufc J i \ 1 r-j i4 I j.-t.,^ 3 jl o ^Luli ljlum 



Aja. t.>**t udl AjJLoJI 4*>JL*1I AjLida 



Ajj^JL! 4-aL liolj ^CLj) Lu! jjj 5Jj t [\ L^L>JI ^j^a fjj ^LojJI jLL> 

^ v Lu»XI j-L*j (HSV - TK 



i 



MDR1 



^ \C 4 l= LlLlg>J MjJI Lj^l ,>J 1 3 J < n 4 \ 4j J J_l I ^1 1," 

4j^jVI 4-^^Lo^.i ^ <i *. a. \ Lc ^JlC-J 4_sjJ^U 4_)L*r Tl^u^M 



Antisense KRAS ^j>* L^J c^ij f^i ^Luj^^ ^IjJ 



HLA-B7 ^ij,^ JL^sjI^ ^j-^U Liposomes jjU ^Ijiti^l jlL>JI j[L 



4^1 j#lf cMaJI JUt J Thalassemia Jfci*»tf j*JV ^ ^ 



3-1 Vj I flirt r L-a^jUjj m I^tl jjU'iH 4-ljv^_4 <J!M->. 1 U luIj cLiIjj^JU 



<L<Hf n^iJi ^jIc^jOJ ^jlj^iJI <L>JLtJL 4j2c^>»Ij duj^} CjJjl>-1 Jl3j 



^IjLitJL^L o^l urlj ^3 u^J *(Tisdale i * £^>tl) cPb^' V^ 1 * 

i^y^ Mill j;l J iJ&J-* 4,-jju >JI 4-^lj^>Ji 4JL^laJ ^^LjlIJ 5L*^i^JLl jjialj^c^/l ^j^oj 

^1 tjrdj^MijVl 3jL-4 (ji^ ^^Lc ,ul tj LJL^>flljlJLl ^>UJ1 oi t-'j^ i (Diabetes) 

c^j^^l ^b>^ J^i t5 >^-^ J^^ L^t-ui^J ^ 

^JLi^gj t^u>U» j t 4 lLxx-uj ^ ^jI^jJLj L^iSLJLI ^u.^ l 



l$>*J ^^J* t^jJj^Vl I JjkJ * Ljp^fM 



to* V* ft* 

^1 ^j^JI *U m L*1I o^U! ^L>£u ^ L>UJI 

tjpa dJJjJj ^Lj^JJI j-o Uj^jjj L}LiJI tj^ji o^A^ 1 ur* 



^jjLj^SLIj Lj^L>- ^jl ^ 4JLuJL>Jlj icJij-UaJLl (J^Ij^uU 4»jl>Ji ^cj^LjJ 4jjj^-jud 
oU-nj^jJl jj-^ju 4JoL-ujj ^j^jjJJ LM->JI ^-^1 c^jjfcjj <j I ( JT i£- SjJlSJI L#J c-O-uiaJJ 

till jJj g uill (J7 -£1 Cjl^jLLiJI 1 ^ jlf u_3^jLi3 ijT jJl » * J^-u^j 

^AajJI 4JSLA-4 Jj^j l-Sj-j-u iS-SJLrt^ja oLLltw J-Aj j— d^M aJUb jJL-ua^o 

Lai 

+* »* to* 

^1 4_>.L>- ^^y-uajJLl tjjSLj q1 l_AJU£:j i3j_tIjL-4 (j^J^wuVI jl^aL ^jS" < ^u_o^J1 




4 ,u-l> 



^jVI LlTu-LU Lj^vL>. 





^.k- SjjlSJI L#J Luljj aJjuw LjM^ 



^jauL* j^j* ^ 3^5-^5! I LjM->J I (jnu-oj ^j-JI (J^stVI S^IjlJI Lj>L^) LiuXl bMi^ 
^( OU-u>JI JLiila/l jf iflL^b b^UJLJ auli^JI >^i' jUj uLU-i 




mj-"»JI CjIjjjJII 4_>JLt-4 ^-o-ujJ La ljufej i^J^^UI 4ln.i /j-o ( ^p2^>JLl iJljj ijr b 

^.j «i^>, 4_ul a. > ii -xtl L>L_>JI J^_«ijj * (Somatic gene therapy) <uj„.m 

t (Germ line gene therapy) Aju .JaJI cjLjjjII 4_j*JU-a ^4„u UjLa 4 L 

S^ojLusJI 4xfll^Jll Jya ^i:^)Jl (jitj .4 jmi?/»JI CjLjjjJLL ^LuJU ^ JlC J 4jJLl.oj>J1 

jGujuLj 4_uIjjJ1 4_>JLjl11 4_i^jjLc>3 LJ J J 



LMidJ SuIoeJl 4^JU11 i^.jcM ^U! jlki^Vl ^Jl 4j^I^J! LMJkJI 

<L2j^laJi ^JLA ^1 J, V,j ^ J ^clu ^j! ^jjs iSLajUaJ! JLlj^VI <jr Lc SUjjlSjJl 

jj-u *4^jj1jjJ1 ^^jjtfxllj \ $1 t Lace j 8 }^ Ll^j r j ^ajlIIj 4 

^1 Uh 1 IjJ tJjLciJ JLc*jJ JLfllJ *clUjJ 1 ;j r 1 ) U^l U^tJ ^ylil J^J^>JI Ly A 



i-w4Jjj1d jut 

^JjlJI (jl i ^*Lj— a i jj) ,i^a " q i4_£ Ju ^jisjJLl lJlj^-ju JJLstJ £j? ^Jll 

t^l^ A Mill SljJLl JX. M ^jl ^ VjU-fl * jJUJI <jjJ J J J i" Ij^LS jJJ^J r ri 

kijljjj-jfl q^U^su IjV^I ^^eJb L-dj-4_u Klj iCj|jlj^j^-<-aJI (j^o ilL&.g»-lJB 

4dt >uf§ mi j*Jt &\ 



Lr*bj l>^>^ * * * Cy* 4jjjLrw^ < nm^ n aIj Ml Johns Hopkins 4j_aL». ^ 

^j^J * 1 ^ m <^>1 (jy jJ! 4_jj IjjJ I ^jIdIj^VI t jX 4jjJ_4-aJLl CjIjjjJLI JljJLaj 

4^JUjf Ucl i^iljj ^jlaj-^o lJJV 4 i t mi 1 1 cZjIjjjJL! ^A^~Vj JuJu>o <Lj1 ^c-u^1jJI 

LJjLo Uil J^JI ^SUj laiAj .L^fi. 4jjj_^JLI olij^i! ^jjG ^ 

a I nn *1 Ji*jLJ ^ jJb till j 4_u_ii3 ^-xuj <4j_jjL> jJljj ^^Jl jjjiaJ! 4j1 Ju ^ 

jl^i v 4jL^ 4j qj<:i m, (>iiJi Ijlaj! ^ cjIj^j v jl>jli 

J->u ^j! J^fl 4Jjj1d LjJj^ j.Lhllj (jt 4jjL-ojVI jjj^Xc JL^J i4j^JUju© jJl£l 4la 



'fciiibJIgfoLaJI 




l-iljLcl ^ mi til {j-a J m£Jl1I j^pajJU IjUfc t^LlL^c m£jJU>JI ^Loj^-A qj* (J^it 

4jI tLJL>. L^j^ju ^ylJl 4_jj1jjJ1 ^^l^a^l ^jqv Jl ^ ^ , J jLciuVI ^Lialj-ul 

^L-£- ^ ^JvLLfl Mi l J^lo l£ jJI (jJLJ^M) l-r mH^U 4X.LUl j nr C i^J&J-A 3jujL_>Jl 

mi 

4^J ,LU ^ 1 ^ Lt>^ Ml 1 (-r1.Lf.uU (J^ Jj 1 J ^ ^ ^LjjIjjJl 3 J ft Mill (Jl>- 4jjl1SLTI 

4_l-jIjjjJI 3jd mi.H lLLSj »4 j u nl j^yjJI 4_jJVl iJjLtja <jpAJ i^ps^JLl (j^flt mi"! 

frlm j^pJI JuJL>JI ^jjj.-jjiJI jjlaj 4_jJT 4^9jjuc odJjiC^ ^jJ>> I CjL^Jju^ 4 — x-Ju 

** 

J!Ujj ^cJlj^jOJI >^') Mutations cjIj-oIcJL c_>Ij M\ 

^1 Mpyi J^JtJ 4JL>JI 4?jufc ^(Down's Syndrome) ^^JlUI (J^j^j 

j^fl f j^jJu Jj^>-jJ 4^%-jJb 4jjLfl <J3^J (^lal^-joVl ^ii-JU cdlJjbj 



J^A? c^iJJ^ Oth 1 J 'J (Cystic fibrosis) -^1 <^^J1 

++ 

j j r jjiaLLLI . SjiLc . (mi nl (jr A* ^lJijj^jlIII jiajl j Polymorphism fw"j\^ 

^^L^JI <>* 4U^Tl jl JLUI <.iimi ^ SjL^JI cil j^LJI U *( JKJI 

jJlStJa ijjj^i (jj^ jls SjLl^I CjIji nUTI ^y^t i (jLfl ^1*11 j * JU-iJI ^-lt 

< m »rn ^jJI (Hemochromatosis) ^^jJI (j^llil jjfc Lcj-tui ^LuljjJI ^Ij^aVl 

(jLa ^sIaUj -^i^ujjijjVl ^ 1 i^tV m. Yo jru j^a IjlxIj m tn\ ^jJI (Cystic fibrosis) 

miJI ^ 4_fljLfl^l q^j J^A? > ~ J d q (Sickle Cell Anemia) ^l^Itl 
(Thalassemia) ^j^t-JI ^jJI j^la J^j^ ^jJUaj ,p / o • • o^J^' JJ| J^) CfrflJ-*^ 

- 1 U , »j" M qiajj^/l jJtiJl ^Idj^ <aLa-La ^jK < if ^julj mm ^luIuj (^jJI 
(jjjJ! « I .(j . J» Jl ^a-iiJ J I < i^il <LjJU«c. J^Li^ cLjJlj>o « I *jj * J» Jl lu jsvi 



(( I • jj - J» J* i-uj 4_j U-£. ^jJLLuujj i4-j aLjlLa 4J3JLJ ^j_^iJ 1 ^ )Lj (( ] *Q * J)) Jl 

qjz L_9j^Jv jLilc V , T ^j-o ^Jl^l ^4jLj_^ j £t-<-uJ t ^ j ^ CjLcLuj t a ^t_J 4_lL>Jt 

JJULJ ( JjL^Tu JLal I r^TI l_djU3J JUL-jL^JIj Jjjl>J1 Juiu^-^ ^^4j^C ^U-L->> 4>JUfc ^lojH 

d ^ J * ^l-ujJJI 4j1j^-C J^L>- CjLftjjJ^I ^ j ^CjL^jj-)^/! CjLjjj^-J! ^j^a j-J-J^ 



fro ;jL*JI3 (oJLxll qju uJbjgxJI i-ib 



** ****** ^ 

i3jUJL>Jl 4l Mil t nil G <-3^>Jl JLiojj j*j ii "< r CjLoJ^jVI <jL-3 C <_flj^>Jl ^ > r.'t 



*&j nUTl J-ua>o LiAj LluLcw! <J>.jGj ^U^j L#jJ^ l-i < iiLUl <j-uLujV1 



I 



23,X 



46.XX 





46,XX 




46,XY 



46,XX 



46,XY 




1 



46,XY 




46,XX 



46,XY 



« I *<J * J» Ji (CJJ-Sj ^j^o j^iij cjr 5-u jJLs USJJi (j-A (*A>ll <jr^J 

j jlc i T f,i^Lujj t^j-^L-ul j^rij^L^ 3^ t^ttc ^-x.u \ J^L>- jl>.!j lL^?&j ^■■l*** * ^uJJ *lLULJI 

j^Vl ^aX- ^j^j ^jJtill I 4 1 Lfjj JajJi ^Lj-^ t ( j-4uJI 

u-^j^ *M — 0' I — ^1 utSH J — <<r^ — d^-v j ^ ' 
j^j I iUijjL^ tLxdilJ jri_p jJaJj j <if I jj— U <_..Li/l To (Hemophilia) 



C-iLilgf 4 <rn^a 4uuuj^j Cj Jijj JLii ^uuc>Jl Lj^L>- ^yi 4 jl^ ^Jfs 

cdJj tl» ju?tjj 1 1 ^ » m n*i 4 jl^Jl ch* Lji^b (jL^ ^1 L^vjUw ^jLS'l ^1 j-^ ^lif 

^\ jJaJJ! ^-yp-A 4,a i hLluVI 4 1 ^ jt^j ^^oL^ ^/Gjj^j JLjv^j ^ 4j^LxLa 4^Ju 

(cij^tU ^^LLkJI j^-jJI 0^°) ^-i-iL^I 6^-* ^> j« 

j£tr\ 1 (j\ at A ifl U (jja JJL_C ^yCJ j f.> till j J It > I j S j ^ ^ ,iLc:jVI 1 JUb 
A Yn ^ t ^ljjL>Jl (jLSLo ^ys till JL> J. * j ujj 4jjt_4 j ir ^ 1 U ^ Ji-J ^jJI 



■ ■■llll !■! . ■iH||>fc|i||||| HI^ Tl l i ln iilj B HI 



i...^. * 




YA 



1Y 
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1* 
1* 
TA 




inrnmmi 




(4oB ^L^J fjy IlJ1 4j^4jJI 4X>-jJLI Umi^ 4 jt I II L y^>\jJ^i\ jLulu! 4..U4 fi t ' 



(Jj.ljj Lq-^ i^jujL^j ^-l^Ij J^LJoJ Sj-^LLa L^JJ^ ^ya ljLlaII JaUJI Ju£. ^ t i i^H 

to * to fr 

II oLLu^l 

JjJI ^j-i-ii JUU L^-liS <J7 JUjUO ^pdju^ U-jl r^fl 4j( { rt iV<^J C-jl mtU, *^<ltJl 

xllul 4_L^uJ jjSJj 

to 

to to »* 

to ' 4* •* 

jJI jjjJI 4 j c^l ^jl^- Jjlj I JlAj i tfl ^ 1 ^jjoIjJIj ujL^^VI 4 jl *i r ^Ijjjl^ ^Jloj 

.jj^Jl tj\2>x} ^jJ-uJIj ^ojjtntl j j 1 1 ^£ m^H 4ujt 1" 

J[ All JAftJUt^i) 

SjLj^j JliJ I LLajjjJ Jl5 j u^tl 1 ^tot-ula ^^-Hjl 4jtj tl^TI 4,u-JI ^jjto>JI 
(JliJI cl>jL3tJ LiLp-lj iAjJU^JI <,<i^J (jr i3 Ji-JU ^^-lll CjI JLUjJJI JJLC ^ (j\ tr>rt\ 

;^3^/L£ CjLljIa,<X^I ^jJLlI I JlA ^j^i.In (J^Lcj J •l»»JjJLq jjb U SjtojUtvo 4toOJ^Laj 

to to to 

(j I LlAj ^ t j i U JSLiTn.i 1 ^ tonUo^j ^Lx-aj| (jr l£. 4to-ji->Jl 3j Jl_9 ^jLc ^jjl 



u * ^^xdj L^-o-fl ^1 iJL>J1 * Monosomy jl ^t-^-J I ^jLwIti 

j_j-* ^— 'JJJ-^ ^>->-^ < (jjual_>. ^11 j<rvj ,j-o JLjjj^j9 j ^julT jJku-^L>- (jju j ua ^(jLljI 

-It *• « 

^j^ijj ijj^uVl L^L-i- ^jjjj-^jll X (ju t 1 mil jjl jl-Loj JIL-^Jj^ tTurner 
1 .46,XX ^>U i^^l 3 ; > u*l\ ^ Vju 45,X0 5 .i , 5 i ■ 

* i l^I 1 inn 1 tfL^iiw (JJjj^j ^^jVl <?JuA ^^ln JL>Jj (jLujj Jlj^^j V 





u * < i^i II jjuJI 1 a jfr juJj j^dl 4JL>JI < Trisomy jl i >^ 

(Down's Syndrome - Lit ^jJU j? ojl-i o^>*j ^ l^j ill >JI <>jla 

4jjj-* jjj^A^-j jljxIj u ti mtl <jl (JjJLkLJI ultjj Mongolism) 

^ JaJLfl ^C<_V ni't J>j->.J jjfc 4 j 14 , 1 1 J-4_*J JIaVI £_*^jJ1 (jLfl (j-^ m i tt lj 
4jj^JLI lLUj ^ ^ ^ ^j" rfclu, HI*- <>J *^J^ 

cdJjJ 4JL1 nil CjljJ^JU ^uJ JJlC £_>J 1_^U/IjUJ 4 jl^Jl ^ ^jrG JjJ <jf L^JiJ 

i^LajJI Lj!>L>. jxj ^1 C ^L2-a ^J-Sj J-3j j I.lL 11 jJp (^Ojj^jJI ijr ^ 4 i.<&.\\ 

jl juu ixoLi. UjL^ J-^Vl Lr l^ t >U. .rttb o^' ur^! -i^^ (*J ^jj^il 

< M^jJiJ 4xLjJI <jl u.t 5,7l*j <-m ^ '( ^ t^^O uj>JI ^j-LAi^a 

t4jjjll (ilhT JajLstjJI 4 jig r J^j mm l-Sj-j-u Mi tTlj l£jL>J1 1 <nfl 

^i, r.car^j 3jL>.!^ 4jj^->3 4JL>Jl ^JUfc ^j^l JjiJmiU ^jl^ lj| 1 <M,a 4-i^liwj i(ji»jJLl 

^ jo4j uIjMj 1 <jj4 Jl^-jj ^1 SJLkJI iTriploidy jt u t i iMI ^m1V<H :^ 

{jr&J diahj j-II^Ij ^c-iij (LJLjjud ^jjj ^ r.j 4j^j ^j^j (j^l) 4^j^jJI <jf jjfc j-j^I 
4 rttri rll |4^xu3j (LuLjjus ^jjj^ii^lj 4j^Ij J Juu 4 i^nyjJl ^JbL^uJ /^qjl cLuIjuJI 4JL>- 



ijL^j ^jjl j, 4t " i nj {jl jrU^J! ^jLa tiiljJj *(j^jL>Jl 3Lj->J ^j^Lji I jL^lj Ijjlc 

4JSUj , J«JI 4jL$j ^jjl LTH^JI J^aj <LlB 4-lj1 m",.,I Cj^Lx Ijlc La J^JI 



-c jji* <ul ^jjl SjLiJ iMosaic ^1 ninj m^Tl jf j^fltb (j^^II ^ 



(0 



(•=*) 







C< 1 .<J * J ft _U 



<j1>JI ^Lui^jl ^ica 




( j r Lc t ^3 OuJuj 4jjL>* ^ » d U , ,.1^* cLUojj-lII j_jJi1j ^<uj LlA :Cj 4JL>Jl 

J1 



I jjljJI Tetraploidy j^HJ Triploidy i"m.Ijj 2uJf :( JSLUI 



^ ^ * j| 

^Li^Sj jl (Jj) i-^-v ^3 4±UJJLlj 4uJbj^JLl CjVL>JI aIsjlx <jl jLoILtJ^ 
CjL_lU-_^ ^LJljI j^ljj J-L>J 4.M^r. j 1 1 U_3^J J (** ^-^^-lJI j ^ ^ / T I j 2b^pl£jlj| 

J< Mitl) Meiotic Non- Disjunction 



IjJ i^jjjVl ^jpa IjiSLaj . Y (l^j) 'j^b Ijmi'^ Ij iii^tj X Ij^Ij 

iLijL-L-u t i ^LoJL.t-J^> Jj-JVjJ LfJJj^l ^jJuVl ^ i k r*>JI ^yt 

*«■ *^ v» 

****** ^ 
4joi_dJ ^>-t=^-* (^-JlJI (Jlj ■ " Tl (J^ IlASLAj i4-jJL>JI 3LjJ>- (jji^ 1 I If n j3^Uuu CjLjJ^II 



^jOj'i oil jjosdl 



jSLuiJ till Ju_>i_! CLi\ \ * j mil ^<uj-Ij jl ,Lj._i->o 4_JU_C <jl \jJ>-y-A Cf^-f* i<JL>JL 



i " •'• i v ii ill f ii if ii ii i -ir ir i |ii T'T V ii n ' ii vif ii i i -i v rr ii lniTii i) -n iiii Y iriTi tithim r it. y v n , i"m-- i n i T-rrffi i i irn-nni i ■ ri n i y i m m i r iv ■ vn i i r ' m 






^ i Um i I J^-C X (j^jus -i>^>J Ur^*^ L^^l £-^.5^ Uf^" *^>J 

jJuo^Jl 4-t-LuaJ1 JLiJL^tjJ 4 u^L>Jl 

^U.nll (^Lc ciUj juOju^ (dxIiJl tijVLx JU>J1 ^ U£) ^jUJI 

M N» 4* 94 

frLJa.j^ 4juL> (JS!1m< (JT Jx- jm^Iojj ^J-j>JU 4 i njr Coo 4JuJj <n.m J^lmjX\ j-f^- 
J^J Jl>-Ij (j^) J f "-> Cj-^" ^£5-^^^ 4 -lL>JI jJuo {j t j j tn 11 j-juajJl 

^ (jL) jLa ijj-^jJI 4_JUJt ^ Lai iiUMiitl ^ j r X u * i t^]\ Jiu_3 

^jLfl tj^ij^ jL <u,lu,.>> j * Liju^j to , XO 4jtj r^ll <UupjuaJlj Turner ^jjjj 

^jLJi Cjlj^a CjMj jLj ^cj-ui j flk* La J ir j i Y , XXX 4 j t j f^H 4.4 j i^ijl 
CjVLx t n mi ^ LxAj I l^^zL? ^ ,XXXX (jj^l mi <j^aJj^oJJ 4 j t i tnU 4 t j <^>tl 

.j^jjl ^jJ X ^ t m ^ H L_icLua3 

4 jJLJI j m t j JjcLiJi i <^TI (jr Li djlijjJkl cjl^Li.nj (j^jyjg 

4l^£ 5l <i Mill 'kUSll oLj] ^Ijj) i^-^J tf-lj-i JjJ ^1 jJ^Ji J^-»-«J J^^l ^$ 

^Ijj^-lJI \\\ 0^*1 -^3-^^ cA^^' ^l>^ ^ Calico Cat j£LjJL£ 




( CallCO 51 q mil 4UrtTI Olc ^jLiLuaJL GLjj>U j*£j>*_U > < Jl^J J< rntl 



^yJL: oJj^v ^Aj ^5L>Lu ^j^f 4Ju_x 4JLd ^j-b-uVI o>^I' L- 4 ' ^-Jj^- 4 ^JLu^J J--wJI 
^IdLLo Lai tj^f jjj ^1 JiLuJ ^JL^J L^jLs J^jlj (j^j ^ j c-ni ,>J1 uj! j it < mtl Ju> I 

.uLlJj uuui ;4lLaL^ JjiaS ^Ljl^J^jJt^ ^bjjaJl ^ ^ 1 




Stem Cells ^j^l b^LkJI jt Liill b}U* 



4 njtojJl S-SJLstja b^iJ^ Jj^elJI L;r ic SjJUiJlj 



4mA,) ^jJUj l£JlII JIJ-4-uJlj *4Jujl-<0 *Ll>>jL>* SjLil 

3 Ju>*lj 4oL>J ^jSL^j : jjb JL>JLl 

CjIjI jU u U» "1 Jj nr T\ <jl Zygote 4 7t\[\ 
^LuLlLi 3jll>>jJ1 4^_iL>JI dJJjJ ^ ^.Lf^ ^llJI l-jLxj^u^1 

i4jLa wjaVl ^Slj c»h^' J^JtJ' 




* ^JU^uiJt^ J Li 



13 ^ 



< ... 



U-4 I Hi) 



La ^ 4_uaL>^ tZYi miVI oJufc <Lj_alj ij^Li 4jLwJ JL>.^j V i^j-Jl 4jUJj 

^1 gStull I*) , 4, ^«^^iXl L>UJI <>• iA ^jShtl 

jL^Vl J^UU a_JLUJI ^M-cVl JSL*^ SHuman Stem Cells Sb^Sull LiUI 

l^^jY- <>• jJL^l^l ,3^^1j4_^^o^^'j cZygote 4^iU! 
4 t»> 'tlr^^j »f j'-^^ O*-*^ tl>^ 1 ^iiU Lf^L>* 

cjU>jJj-4 LujJ c<-^J?Ij3 oJsjJI liUj jlLaj j-^jil) Blastocyst SLujJiJi 

^1 5Jl>.I j 4-jlL>- {yi 4-i]JIlj 4_3b_aUI 4^Iaj^Jl L#j U"" j^jJI 4_JVI 

^SLcj 4-u>IiJ ^IjJI 2l1^J! ^ S^jll L}UJ1 ^1 oUl^pJl ^UjV 
L^>L3 ^jVl 41^1^ ^ cry^jl (jJJ 4ij^U cj! j , 1 ^ 

La 1 r r^i "*JI j CjIIj r*iJl 4 j til ^ jJI j^jJI 4_l^IjJlJ 4 o ^ a d)l nj iUl 

JMi. _ tSj->- '-'i^- *Transgeneic Animals j\ AxLt >J1 cjUI j^>JLj Cr 4-«ij 



jujjlO 



4jusL>.j lIiLjI^j^JI (j^o jp Ijj VI CjIIxi ^ ^ i^^tt _ 3j_j_>. VI j mi wtl CjIj) < < nil 
^\ 4jj^s u^Liaj jL£ LiiiljJ ULjjJ ^j^v ^1 4 ,j„u OLm^ 

^ Ijjj 4jj^JL1 tiillJ ^jl j^-lj jLaj , 1 -3 ~ A j U j ^ *a ( MDM2 31 ^ II 

4jJlL>J| ^Ij^aSU SjLjJL^JI 4_u!jjJ| L r ^j^U! ^ ^ JLVJl .fc fU (J&l 

•( iV e*>*) 

+% H M 

jjl^ U^j *(1A ^jJLI) f U j-c S^VI fLVl ^ ^1 X 1 <j^\ \jjt 

. > ^ ^ 

^jJLj lSi ^ iSjLC l-j! i ml ^1 Jj) tj 4 ol t nirll L^litJ j-^ljJl ^^JlLtJl 

^3 ^jLiujV I jj^q J rtl L^LiJl ^3lJ^jljJ L^L>Jl a J.'Tt. j luJ ^j? ^LaJjJI 

***** * 

^LqJjJl jjJa-AJ Ijl>.J^ ^1 tVi,i c± f u crw 4->-j1 1 null L^LJfcj ( j r J,ljtJI ^L^JlaVI ^LaJJ 
L*!uJua Lj^>L>* Jj-j^j ^jjJjVI Qj ^Hj j^-Aj 4jLjlU ^ cJjLtliTi^l ^j-J-jso 



f I M 



" f ti! j^i^ual ^j^Lt-u j^l^jjl LasLoJI S^_u£sUjc-^ jj^] ^Lit J-Lq ^1 <MJbL CjJl^ 
LajJ^j ^ tj .UK jLc: J^3 , 1, X.U u i jjt^iH ^3c->Jl <jl 4 lift ^luLojI 

jLl^ J-aju) c^'La ^j-^jjJU , i i*? o^j^^il 1 uull Lj!>U^ <j! Cj 4^ * o^jp 

^L-al Lwj) In a Jlj^uuJI 1 Jul. ^ ijj IS JLusJlxj-oVI 4 j 1 4 * j L< n.rJJ Lj!^->- 

^UjJI LILs Li>liw -*y^-3 t>*j^? ^ mu^VI j^j 

jlL>J1 ^j^i 4jjlL>JI Lj^UJI ^Uil tj! ^Um,o jiL>JI ^ Lllil Li>Uj 
Jl ^ SJ m.VI cjVU. ^ ij^ui I g i'q Usj-c Lo^ ^j^I L>L^Jl f I jit 

£C-J^uaJ J^JJ L _ r l11 L. A nUl Lj^L>- IjJjJtJ ^jf I J^C 1 tVt f i»l JLfljS i \ -Tn Ll 1 L^>t^ 

4-1 Li u"i V Sj^*~ ^ jj^JJ 4ii-4J jJl iii f 1 1 Lj^>LJv ^jLc ^^j-IoAJ Cjr lJlj i^j^JL^O 



JiSli»nH ^ibg l»V, inll ULI3 



^j^o ^j^SLprJ L^LLljx Ijjj^jJu ^jl , \ n*i I JlSLaj t^LajJI Lj^L>- 

L*£_ dJJjL^j iJ-jLk 4_uljjJl ChiSj 4_JLo ^-LjjI ^ 1 g jlr ^j) U ) j 

Ij] 4 t-oLi- j i^^jLillj ^ya^Li*^/! 4^ujJL-cJll ^yl^, 3^-l1£ 4 UL< < f V ^ ^ 1 j ■ * 

CjjSjJI ( _ T ^ <L_5c ualj 2u^—>. I I 4] <j-uxJ 4_1j oJJt> * * ,j I lj r 

^jJLiiJL^JI LAUI bMv jt .Totipotent Stem Cells ft Ju»Vl L}U.» 
Adult Stem Cells jt ^LJI Li-UI b>L*j 4" . o ^..^ ^LoJI 



4 j f jl^JI LjMj>JI j] L7 1julj>^\ t Mi.itl LMJw :4uj_9 jl^jj ^jJI ?r j mi <tl 4 j r 

:^1jjT ^1 t^^^..^" ^Embryonic Stem Cells 

juu lt^' Lj^LaJI 2Lc.^-jb_4 ^,^3 Totipotent Embryonic Stem Cells 

*• mm 

(Blastocyst) 4_ujJJI 4JL^ j^a j» ml ^1 ^LvjJLl ^1) CjI j m. *H j.lrL 



^ t(J^L£ ^U->> (T^j ^jJLaJI L^I^ 3 Jl>Jj 4 JSU <j I Lj^L>J1 a Jul CjIj^jji^ 

LL cdJjj 4( ^>J! ^ISJI <ys Sjj-^jII L}UJI gj^f fr* 

S^IjuJI Lj^L^ J <^ AM (^-Zul Will) 4 \ 7t j n ->Ji ^jIjJLII SjVj 3JLj>. ^ 

Jl ^ Ai VI U f j . Ut l *-*^>JI 

LJh " jl- 1 *- sjj^ tJrJ-L>Jl 

u-u^j*jJt ol-^ ^ixiJj • *i I j-lm Jl>- (^ji^ ^j^-Ju-Jlj j) j.rsJl ^1 ^ 11 m mjVI CjI jl r 
t4ul£. ^^,mi! CiLa^SL>Jl 4jl1oj t^JLjJLI 1 JlA j <i" t a o CjLjI jj^Ji ( ^JL^ 
Ot JU Ju3j i^jLuaJLaV! Mill < ^ r ic 1 o j mi Vj 4 *\ $ a oLLj-jIaj 4J U 

pi iUr , LiMj>JI /vo ^ alii ljuk a! J -Wfr m,Li nl[\ Lu^oJaXlII oL^>ui 



jf gjljll ^ Uj oLIj j ^Tl i,< jj^J Ji^Vl S^IjuJI LMS. cdiL 

1 ^jl^rt -^j Vj Uj-^J V JjjJI urul^ JSLs -jl^yd oIjJlUI SjJulIXI 

oLLwl jl>.jj V ^1 oVjl mm It U_^lj LL> xlila, I^jV LdJjj J 0jir J^jJIj 



JjjOju^l^gtaujoJI ULL? 



4 tU)yl\ Ji^Vl S^Ijl-JI L>U. Cr ^u3 *L>£i ^\ 4_^L^V1 LM^JI 
L>L>JI £jj ^f) Totipotent Embryonic Stem Cells Human cjljjulJI 

La Ji^Vl 3*1 JL-J1 L>Uw {y> ^jliJI Lai 

^alll Ijla j^<u La ^ufclj Pluripotent Stem Cells <_ ilj, i nil 3_>jul2U Jj-sVI 

^1 ^ 4 iS*^ uy*- cM- b^ 1 * a& ^jj ur* ^ UvLkJl 

Jjua^v LojLx^ L>£j *£j .Totipotent Embryonic Stem Cells 4.U15J1 
<(1A f l>cl Ala 4^ ,1, ,tl 3j,t «-,U J^Vl S^Ijl-J! L>U. ^ 

JL*-^ 

^1 <i MitLi u » n j 3jL5toll cjLVjJI Y * * ) ^ < a f I ^j-^ j^oLlll 

. Luilll L^L>- 4jj^5blb ^ <a i n" (j\jj>JI Jjfcl jjja 4_jJa>- 4^!^4 JlxJj ^jl (V) 
^ L^LiJI aI, > V"i Mil 1 rt'^l j^a ^j-c 3 t Till oLVaJI /)>L^J J^Bj 



j/V L>LiJI ^ Jjo-^i^U cit nl ^1 4^1*11 4^U^J ^1 ^piwl Geron 



(5J!>L^ Yo) i \ y ,„tlj (cjV^L^I) L-Jlj ,,ulj (oV>Lu, ,t; 6 \\ 
^ IjLl^! 4_^jUJ! 4U2II r LVl J^J jlSj *U>UJI & t^ 1 1:juJi 
http://stemcell.princeton.edu ^llil u*>^ ^-b^ 'Vmil 

(JJ^J (jr^ Ty-cuJJI ^ja ^^^oil L^LiJI (^J^jjjljJ «LvL>J! £j\j>> L^iljj 

Fetal 4 n!)j ^^uL^I S^^i r j <1jujI ^jru La^ o r, ^jl^Jb ^j^HJI <Lj^lxu\ 

Jjua^ ci*_pw r, i^^-vl ^pJI (j-* J LjM-^kJI djufcj i Stem Cells 



Adult Stem 3 \ ^ m„;H \ A ill ^ L^L^Jl ^ ^! jJI gjiJI Ut 
<La» pJ^twc ^ jljkjj ^^aJI L^L>Jl ^ j^j LajLai LSjio 1 o *s ^r^j Cells 

J£ JjJL>uj (jiaj^-JU (jr L: SjJuiJI LgJ \ n t m a Ljj^J t^JLJI £ ^ r >J( ^l^LH 

j^jJuj t4^»j) mi J I 4_L>.j_<q j^JJ ^j^V Mill J >nj \«a Jt t r 1 fll o * t ^Lj-aJl 
*j 4 ttl ^JL-Hj 1 % h O^^ri f - f J '"^ p^ ^ Lr^ 

i^TLi (JL>JLl IjJb ^£ ^>^^ aTn £)l J^ajj^ tgxuii II ^^^B L&^j->»J 

1 flit <y] L}L>J1 aJu* 5jUj m.TI ^ * Ti CjLscjVI J£j *Lj}L>J1 

«LLuo ^JL_u V L^jI ( 4-ul Ju^| L^jLj L^L>Jl ^JUk < n i<o^i 

4cLlJlI jL^Liil jLUl ^ 1^ in-w jju pLJiJI £\Wt m\ jl^j .(Growth Factors) 

Jl di^ujj^\ ^<JiuL^ ( _ ;r l^ Jj^rJl (SCID) 



ijj ^oii j^sm tiL^Mi ujJ^Ji * Ij^Ll-i juji us jjjoi. 



jLjfeT(-L <t | ijLiU nlU j.JI <j^j (Pluripotent Embryonic Stem Cells) 
xk\ CjUIj_l>JI djuk ^yLi Jj ^ -teilj , (Transgenic Animals) Lutjj 4. 



t (Gene Knock Out) J^Vl U>UJI (^-^ ^1 j^J! jj u'tl *l j^J ^iui Lul jj 



(juri Jj^c ^ James A. Thomson ^ . ■> ^ j ,^ ^r^J^J J u^- 4 ^ 



Jinimnll L-xbg'lQjJall LU3 



cjVM^ MWA 1 ^yLb Sj^LiaJI SCIENCE jLi^VI 5uu^l 

^jLlI^LuJl Lot t4jjiul 4JL>*f ^j- 4 0*L>> L^jS? XX 4 j t j jmtl 4 t n^H J^u>o L^i* 




4jjIj^>. *L>*jj) ^JjLluJI ^j^jjjJIiJI (^^S ^g.^.>J 1 Lj^L>J1 (JJ^im .a^J tla.flr*» 

jj-fl C-t->»j^ I LT^>*J ij^col «Llu-u ^jji^ Jlj^J SjJL (j*d-uaJl ClxAJ 4-^4-4 \ 

^jjj^l JaLi-j ^jujLl5j jju5t3 4j^^?t^uca]l (JjVj^ 4i-jJt_Lxij <Ljo^Lc !yL-L>. VT 
^ < Mi^ej L^L>J1 djl^J Telomerase Activity ^"mi * tjlj^^lu m.U 
jl^ ^LLqii asLiJI jUU L>UJI o>^>5 Ujl^lj .(JjVl J^l L>U* 

* 1 J ' [srji ( n )^ Llj^tj-^lJw j LcU^iiL ^L^JLjJ Lj^L>iJI 4jLA O-Ijj>0 

^ J-oju {^jJI John D. Gearhart d >jL&j j Cjj-^- u^>b J >^ ( U3 1 " 
(j^o cjjLa^ j y (j>^ 6^*^ 1 * * * (Baltimore) JJSLjj^ >i>^ 4 t 

(jl ^tiilJ C-l3^LII p^^y^Jt^g Lj^t ^ ! L^jL^-jlo ^Int a (^^JS (i-jQ 

Premordial Germ Cells 4_J^Vl ^ml^JI cjjLa Jj^c juiJ 

c^LJ! ^4 2Ltitl>j| Jj^Vl L>U. tylc. J>u^JI ^jJI dJliJI ^^i^J! 

(jr^i - ^SL^Vl GERON 4£j^iJ (j^Jil i Michael West c.i on, JSLjL* 

Cu-i-uj J£^La q\ ^Jl LiA SjLiVI u-xjtj^ * Advanced Cell Technology ml 

^jjLu 3j.il New York Times jl m.'iWI jJ! m^j^jVI jU^^/I Ul^.*^ 




J;"" «^9 WijaJI LjU3 



. jVl isr ^. JS-Ij jjj jpa IjSjbj .^U ^^ji 1 

Iju^Ij jl 1 i>i Lo) Lj^s ^ ■ nl J^JL^JLl £y*$ i (Human Hybrid Embryo) 

:^UT 4*fcJl jl*i?t flfcfel 4j»*Ul att^ttfJl 

^ C" *r 

(Sl^UL 4i k L^UI) ^iljjJI 3j>U1 Jj^ 0i=^>^ , (ti^ 1 ^ MiMmVI 

» i>. /aj LjjiljD ^ C)jLui> (jyJ-*- ljk^«J ^yJI ^j! t^j 1 1 til 3jJL JuLa . U , »j 

.Blastocyst ^j'^l) c< < .uL-uj" . ^ o u j ^ LMjJI cjIj iV. ^ LjjSLa 
aLl^ Inner Cell Mass Sui^i jJI <JbSJ1 ^ SLU^I ^ 

4_aL^ ^ ^ *j ^jJI 4jj-36l^JI Lj!vU>JI ^ jjUl I jukj tEmbryonic Stem Cells 



Js*>» 1_4Cj3 ^^Uj t.S^JfcJ , l) Aj > 4-U ^j-AJI jAitiU _ 4_l^LJI ryz _ 4jULj 



^ifl * tJJ ' liL ^jL q^j^jq \ flj ^ Loj ij^^j-uauiJI jL^>Jl (j^lj-^*^ ^Uaj^t-wJI pl^t (J^ 1 V 

^-jj ^* *» 

*(YV JSLjJI j j^j-oJI ^p^ju^j (^/uLuaJLl ^olitji^l ^Lj^Lij 




1 iWf^l ^ j fl.fi 



\ 





J. fri.., nil ^bqW.nll LU3 



* 4lu Jl>J1 CjLuJu 



VI jy* 5>SLJLt J^I^JLI ^ 
^ *UUH OP 3 (^LjJJj • Jj^ ^LilVI 4jIju 

djub (jL^ till Ix^ * n t II ^3^^ ^jJituil c-j^-iju 4,„5,ltlil ^jlolj^o^l «L>JLjl>o 

tjt LfcjLi^ IjL^I iJLLiJI „LuVl oVL^j Oj^i ^ , ^, , ,» Yt ^ 
Lj^Lx jla 4^LLj^-J! Leeds ^3 *\ oltll ^ 2L^_*j*^ 




pi ^1 jIj^L GERON 4^_j, c^Lfl jlI^ .^Ul^VI j ^jLua^VI 



*« 



LjI-j ^u^LuJl I Juj ^jj) xu ajj 1 jlr Jlo> ^^^1 ^jL-HJlII 4_tl^jujJ 

(N.LH) ^L^>U ^^Jl ji^ai Uki 

^jdi ^jU! ^jJI J£ toL^jVl ^ g^JJI I JUfJ ^jUI ^jJI ^jJl-Sj ^ 



4+ 
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J*t 4LA JA* XI fiJ*" 

Programmed cell death V \ T , < 11 cjjII 

. JljJo CjI^i M i l L^v$la_a u 7i mm ) 

I 1a J\ u-ajJUl ^ j^Uj «< j$m,., . Jl* Jaj^ , iUU 3jL?J ^ 




ijj i o (jri i*$\ Cr j-J! j^Lsii ^jji ^ a-i^}Uiij ^L>a 



^JaljJ ^ JL-tJ cJJJj^u ^qJLaJI ^IjJLfl |JojuJ| cJJL^cJ 1 .» ila I JlAj ^UaojLj 

SjljVI Lilt] (jf S<J^ mm II (j\£-uu ,0 -yj JjjJI ^rifl* r n 4_n J Null 3-iljV 



J^lj 1o r 2Laj 4 j ^ ^^ij ^yUJI cJl^IjJLIj ^LS^Vl ^^xa—u ^1 o 1*1 



jA^JI L!vU* MJl^ .((^JuJbJI 
J>L^ ^rt'fj 4__JUJI «l .<j .j)> <jLa IjlSLaj <jjLt Jl ^ jul^JUj jiiKlj ^Lj^LJv 

i<LLwj 1 * * ^J^^ <j^ase-ui JlIc J^jJll <Lii>J1 « 1 +t j * J)) £>a SjVjJI (jLJ^ JLdloVl 
i J JjJI J rtU Tl « \ .<j . J» t j *s j tr\ ^1 ^hj) — 1 (j^auit uJI ft ! . J)) q\ 1j J ~*.jJ 

4^-^j j * til ^ LMJkII q\ i jjt\ jJI c^jJI ^ juL-JI jLUcVIj 

u-uj L-4 I JLAj Cjj^uj ^--j-tTuJ LgjLd « I .^j , »J Jl j i >n ii *rfl 4 j.Va * t 

Lr^O J-^J"^ 5 Cr^ 4^jJt«L-4lJI ^jLfl ^JLjJLj t4 iLVU ^aj^-JLl Cj^ILj cLaliJl 

LMJJI «l -o . j» o' tf' .(caLx^j^lj uiUaiJI) oU-aU 4_JL,LiJI L>LiJI 
(a ,0 ,0,^1 LMJJJ ojl^j mjoJI^) U^^Llb^lS^ L>LkI! 

jLfl jJ^^J J-3j i JL-1JLJ JujoI JULC (^gj. Ml Jl ( j^ojL>J1 (^lol^-Lil ^Jl ^gjj -t-r,if (jL^ uiU J 
£-LoJ m^J-JI C-xj-wjJI lJ3j-C. JlJ|J ♦ Sj-^Luo Mill 4-jIr. j ^ J? (Jj-jv JLJU i j^jJo^\ 

( h c\ iX\ s:Loi ^^Liw (JSLIj J^-tj ^uJmVI i jlaj . Telomerase ( _ y *-cuJ 4_l4j}j! 

jj^c 1 ^ j o CjI i ts*\\\ {JT 1^ da^L^J LT ^J lLc J^o-aj ^j^J^I I JlAj 



LXj ^Lj t j Jl^oI JlLc ^jL-LjtuVI jijj^f bfc^^iB 1 t .lU i>JLAj *\ TT\ 



jjjj^Jd^ 4 mill ^jJLujJLLj (J-*mu (jH-H t^j^Vl ^qIj^jJI (J^J^^-^J jwuaj V 

id t^w. a 1 A l!^ Mil L ^IU aI 

/ viuu4 aLc 4jLo 4jLjl 



tjjz ^\ £JL^J (j-^-cl t : ^JLlll I JijLujJjJI ^j-a I. * j j i ii (jLuuVI ■■i.iu < t 

I jufc J^Ls (jl 4j£j^aVl Idaho Su_aU* ^ J^ju ^jJI Steven N. Austad 



4^1. JSL«1jj .SuUJI Jib t£>^ ^1 2u5b_*^il o^UUI ^ 





SuperoxKie dismutase4 



H202 



CaBase 




M4it >u ji^i u 



lJ&j^_>J1 J^JLaU 4 j rtj^ Ct^J fVfr^H? 1 1 1 LajIj^oj 4-jfc^fl^.JI £juljJ3 



Telomeres ^^-ulj Lo 5^5 4JLi^ 

(^^IaJI (jU^JI *Lkc] ^JJ i^atj j^ljJI * jjl^JlI jlcjJLI Jj£ 

4 il^ , f ^jl Lua-il JU^^uIi Jl-^J * 4 r jJL>JI a ujJljjc-j La 1 JLAj t,.i m 
/JuJLjfcJ 4jjLi_a jUxiJLi 

.(H J^UI jJail) jl^>>LuJI LJk UdL^ diJlx^ (ciSljj 




^1 ^ » j loll 4jl 

I 



^1 ^yJLuuaJI J^j-A 



Metaphase ^^L>JI ^ ... SiVt J^L>j ^hj U^S ^ <„ mtt jSL*ill 





o Jla ^j—u ^ Embryonic Stem Cells J-u»Vl S^lj ill L>L_v jl 4 i r J\ ^tl 
(jSUj ^jJI jjJ^ll 6^>^ Jj^ o^J t u » t i '^>T1 t-dljial ^ (^^Lli (^1 



I j^Vl oil: iaJaK* ^ ^Lai 3jj^ ^juJ clUjj ,425 Li 
IaJI jLa Human Model <j^>*li i£j mi itl «U<mTL> u o f .o La *Ld*J1 



(jlaj^a ^^£.JU ^jIjj a OJ^Lju V AVl ^Vjjkj tcJiljJoVl 3j j ia^ 

u-"» cy^ UHJ^ (^J * Dyskeratosis Congenita litl ^jlL>JI e l\\ JJi 

4ia^L>JLl ^ j j .< jjj <Ua tCj> t . mil 4jL^U ^ t j .Ufl JjUl Ly ic SJ^Ls. 

« «* ** 



V LtfiT ^L^IJI J*^j jlUJI LMi^ Jib jI^lx^I i^Usl 



5Lu>JIj ^ a JlL>. j <3jjL) Cj^\ , > rt f j i^lri^ ^Jj.^^lj 3 Jl_u>* <-ar,a^j j j- 



4— udL^JLj ^Lj..sMj c-jj^-AJI^ (J^Vl JjjIjJo ^J^pl ^ <v.i l „<..a.U ^, XA.rJlj 
5iaaL>JLl oUU.it LuJj 4kil3 jujl^ J^SjjU^j ^jL^ill ^!>Uyij 4jUjJI 

ClJ J >' " (J^ <1>* (J-*^-^ oUUjVI dJub jJ^./TI <j^aJt]l ujI i mi ft (jifi- 

^jj Jju Lajj j^jjj t (J ^j_LLj>Jl • tt ^Iuju Lljf Juj * 1 ^r"i t <Jjol 

IS* • . jjjl^JJ * * . * * Ljjl JL>-I jl JLvI ^jl^ (J^J 1S4-LU5 cl)Lc:L-aJ 

* * ^Lc ^ cjjLu ^1 2u-JjJI uijUIl ijlis IjIaj t \M * ^Li 4_lL. jl^ Ux- 

SLuL^jVI L-bjLtll t Luk J^a , ni^Lx C^L^ Lq^C /A* * 4.,j i,unOjlj 

^^LlJI 4l%-^ <Zij, m Ai) J Sfl ;4Ju_C JL>JLl ljub j^Lal] ^ULa ^j^IdL^j 4->.j,,^r.,, j mi II 

1 j nlr Lljtj Y * * V Jj^I j ^ mi ^ j nil ^jLlJI ^ i<£jj^*X\ Science ia^j^Vl 
Hutchitisoti-Gilford Progeria mo ^jJl S^SLxil 2Lx^it_j_jJI ^ 4J^j < .< a 



jji *u^l^cl ^jk! *4jjVj jlU jUujVI ui mj ^jJLl Ijlaj * Syndrome 

♦ AojIoJI 4jSL-uJ( d^Ij^I ^IuJ oLjBjll ^iajuaj *OjJt£- (jA &jjui£l Jl^J V 

o±Jr*-l oi^ Lru-iUJI ^Lit-iVL 4jjLi-4 LMNA SU^JLl ^jj^II Ja j ci ^ 

j^Tj i LqLc j mi r jjL>o V 5jj -vj 3jJl (ji—uu <j1 <U <_< *K ^JlJI t^j^„V Jail 

dLuVl e_jL>oj ^ ^V^A (jSUlj JLlILij i( JjjjL*ja j^u«J jyS 4j«j iUtl jU^Vl 

4jj^JL1 dJLA ufJj^I J^L>. ^j-a ciLlj j-<-tij tLbjljJoIj 4j t jL-ilrfcll mjlII 

SjLuiyi jJujoj JjJoj I ^I^^Lc (j^lC. tj-flj tljl j mi ill ^j- 4 tj^; »tU JLafi. 

JL3J i<^JP^JuuJ[j (jixdl iaUtjtj ^II^J ^^lll 4JLUJI JljUtjVl JJL^ 



4 
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<:i*it§ |Mmi Jfi . . . gL-ill {|LmiI 

jn 4 ajt Wi 4 ^jj^CiLi fi ^ *ltl 4JL>-Vl 4-»y 

CtTi ut 1 j j ^ 1 ^ ^Lii ^^,3 3j ^ <JjV 4_SjjJiaJ! 

yJi>* i^j^^ ^^CLtiiJI 4i>^-A <J^L>- 4jtnlll 4 i^j^jJI 
j; L^jL^j *4 ^..j 1 1I ^Lt^uSjl Jjl JlJul (jO jl^Jl 

*^ o^^ yjt 6p» * ja— ^3^0 *u:i ; ^ v ^ ^ 




J Cj^J J^O^ L>* JL) > j jl^^J jj-aLcoTK 



:^M,r.M,Vl gjJI Ijla <> ^Ut ^l»J! AxJaJ! UJ o& jAj 

J) *t"i 'jj i^SjtJI (J£l mi a (jiaju (jjlc c-JJull cdJjL^j i^^-jJl <J-4j>J1 ^-iJJ oW ^ 4 ' " 

2l>oU]I 4ol>Jl ^L5uljj ,3tjxt1 4lc.jjjla 4,<>uftj cJs^Lfi, ^Ji-l-i i4jJl-u*3* 4 jlV 3l £-u»£J 
* 4jJuau>Ji 4_iL>Jl t_x>.LuD ^j-o J-uaVl (3f^ <JJ^-* J ^ 4,jjjJ 4it-uu jJb '0^^ tr^l 

(jU^Vl Jj «^v* J d*}UJI oj^iJ i/ ^ , 4 i ,«m 4-iUJl 4JU OJL^! 




Late blastocyst 




^1 4^ u^kII SI^JI JUjI 

La J^Luil! ^Lcj^All 4_i^jjuJI 
4^ rill I 4^1xj^jJ 1 4jL!uj 



4Jj^cuJ ^j-uJJ I 




JSJ jJUj ^Jl .Olja^olt L^UJt ^ic J>u^>JI o^»J <jr* a^La^J! SjU^TIj 



^jj ^3 (Human Enhancement) jL^jMJ ^Ij^oJI ^ < n^lll £j_t^oyo Laf 
jjlytfl 2uUc. juuj tf »SU jf ujSU aj.n^ll L^LkJI ^iljj ^LhH* JIM 

4_aJj|jjJl CjLa^uaJI ^-aLj^L>- ^j. ^jJU-*-J ^jLalaVl JlIjj ^t^i jUU 



£-L*_JI 4 1 , ,n (jl Lj^>->! <jr^J J ^ * *' ^ ct^ 4_)^J3coJ! ^1 Ljj-C 

£*jJU) ^JjL^o YVV Jljlj Cxa^l 1 ^«JI SjJLI illlj lI^jL^ 

jj U" n 4 jUc ^^ttj ^jji ^ij^ji ^-aLj^-Jj ^j-fljji 1(0^*^ j*a_«j cdjj 

< _ 7 jJI olj|j.j >J| g>. ^j^. (, rtllVt (jLnuMJ ^Jujl>J1 jj 1 1 4 jU t 3 t^jl miiVI 
3 JuLaJ 1 La : jjb 4^^1s» J ^ jJI j-^Vl Jl j < H j ^1 1 ^^.1 ...T. ,„l 

t j-« I i nl |jj 4j-oL>- iA t unit (jLuijVI r Liini r >l ^Ijj ( j^a 
LrvL>J| i—jLjuLjjV! JUjjI ^j-a (jj-S^J J3 {^y-jJl ^ «ll 4 K mi a Ja* ^plj^JI ^ ' " "> " ^1 

(jLjj^Lj^ ijJL^t ^1 ^fU-jJLx j^jpl^JUjJ Sj^LJLl 4*L>.lj*^a ^-i^Jl ^ < ^ h cfXt-^w 

(j^fl (^jJl cr^J ^Lr^J- 1 ^LauLjJI tiljj ^ L^j i Lfr>.l taTttu\ ^j^>* oUl^-pJI 
OjJjj ^j>.jJI ^3 O-lLLc I^jLjj LuIj^ ^jLL^Ilj I^jLj ^ j <Tn 4^jLLuJL1 ^jI jjJI ^jl 



jf CjLi-t-aJl jl Mill L*j|j (joiSuu SjulSo <tL*-5tJ La <jl , I tj 

ij\ Ijufcj j->.jjLl) <L<uUaZJt1 ^I^jJI 1 g <j <k ut\ ^Jj «3j^».Lail ^cjIjJIJU 

J^ajl <jLa IjlSLaj *3jl>Jj 4JjLl1 ^ ^ul Vj jl>.Ij jjI^j Vj 3 ah V a 




^ 4_Jl± J^ju ^ybj 3Lj xtl pic Cu^jj jl^-S UL« L«l <4j}L& JIJJ iLfij^jdl 
J^LdD JLL4 j^>- Lc^j J^la L^Jj ^^jjJLa ^ybj i^ujS^I 4-jl^L>J AjuCJI JJhU 



+ w 




IU«*lM»ilyUlllt 



. ^L-oJlu-uVI ^j-C l^J (J^J*~ i a \ q] ^jSL^j (JjIjU^ cjPLp^ *^f5^J 



fljJIj 4 nl ^ jjpU l£JlM J J* '^H c-jLAJI ^1 m null £)} :JjVI m mitt 

^iJulV cJaloLftjJ! dt^v £y» ^fl J>J V j J i " jJuj i JloaJI^ J£!ill 3jlj^a JL_>L£j 2jLp*j 

^Vlj *£j)Jl iL^Jj^ ^» ^^.i J£ cjjL-H-d >iLcj) ^ rtll l^KjJ! ^Vl dJLA ^^Ll 



l )-2xju 1 41c i h V j T J L^-Jj Jjjl^aJ JijUo y-Lui n m>I Sj^JS La^-LdL>. ^^JS cJj-*^ *-*-^J2 



jjk (jj^j ,m - 4 m r ^>jJi jj-o^x jJ ^ljvj t4^uljjJI 4 j -wllll 4jULj 4jLa 
iCjl_A ^jJI Ugjjl ^Vl CjLa ^jJI JnWI Lj>U^ ^ 4 jl^ 

^jjSo ^ji^ ^j-uJ^Laj cjjJ CjLa ^jJI ^IAJIj <-uiL>Ji S^jialL ^jLuaJ^/lj JjJl>JI 



itu** i JuiitlJl ^ £jill ljufc V ^M^VI (j^jJI rtV I < 

^(jt^j <j-ai-aJi]1 3 jj-*-" ^ 1 <^>j l Jj-4i5 *« 4-3jli 

Lill 

cjL>JL^J1 1 jUr j I jJl4? ^jjjJIj ijjjjJL^ L^jjs ^-a jLiil l-jL%ul^I cdUjia 4,m..I^> 

jA 1 cr ^-lii^tll 4,.ulclI 

3jljj>J| jJI J-ial tTii.tr lJlj^j jJl Lilij < < A,.!* mi a LcLc ^ 4i . 4juj1 

I jlSLaj tjjjjJa-j ^JSLujj Cjljlj^pjl j ^ ^^^1 <L3jjJsaJ1 uBj^ju <jl 1 ijV- <^nTI 
• JL>JLl Ijla <JLuL>JI c-jjIj^. <SjJtJL M^jls jUiiiVi LLjlc u-qcj 



** W *+ 

l_sVT ^1 nitU ^jWImm (jtViUl {^jl^JLI ^aj) IjJlj tiJLlA <j! t ^LoUJI 

'(^j) Lf i Ul^ J^->*T (^ait-tii ^j-^ ^^-ulZLujJII^ ^yn V ^1 t tul t u\ ilLlXVL3\ t t mitt 
<4_jwL>J| ^j) c nil 1 u^** nM jLlC 4jLua£,| ^1 JL„V TliiJ ^IL-J 

^SLlaTI ^fl IjlA ^ ^ ^ ^ljIL^( ^jIl-ljlJI Jp* 4J3 t^^jw £>jL£ ^-A ^riiiu Mill 

m£Jl!1 j^^rtV uitl *Lj_9 L-t-LA^I ^JlSI ^p3^J,l " * ' * C-jl 4 (t i u Ti t n.U ^j^i V mi II 

J-A ^Lui f ILufVl ( i i fii q{£ IllLfl ' 1 J ' " * * ^^Jb ^jLjjJ^Q (jt t^ljjJI < 

ui U-tJrJ L>^J L )5LiiJ (jLcajVI ^LlaC,! ^.X^^w j^j jjLj ^qmi h n 

g.1 r VI ^j-jJ 4 VI a CjL£^Jj ^LcujI J.iJi" i all ^3 ^"i j i» 4j I ^jj! ^Jjj 

(^jjjjlII ^-j^j ^^>-lj ujjldJt ^-ijJ 4o^jux^IL4 CjL^^-Ju lIILLa UL5^ J^J ^4j^ mi ill 

Jbjj^-lj 4-juLlJI 4J*jSA\ ^ Lcjjj tjx mi ITLmi tl j) i^ til 4 n j ^ jtt oL^udtjJLi 

c< cLlT cdJj (J^j ^4,V < ii t ^3 (JIJlII (ji^ V miIT 4j^jjL>i 1 1 4^j^>JLj ^Ij^Jl t^JuLj 
jj) li^iTLj L^JoLj 1 i>itl 4^j^iiJI jLfij A" i nt, I (^L9 LaLr. (^ruLojJI 



j^tl (jl Jplj LMj iU-iJ^-aJt ik 1 ^' rail 1 ^ q 4 r » JJjl M < ntl IjUfc <jl 



^jj-uLc 4 * 4- Hi 1 1*4 Ltiajl ^ i n U Vj ifrl inT ^JL^J ^LaJI t jIUIIj 4jjL3-4 

^yiLlII ^.i—O tiLu_-v t3j ^1 TiJill (jljJjJI £yH ^jLj ^jJI ^jLlujVI *Lua^£.Lj SjLae-lJI 

^jIjj ^j^j-xu LiLlajo ^jJ^jVI Jlv I (JJ^Lj ^aJI oVL>Jl (j^JU uL!Ll^£ :4JjjJ 

jj^j^aj Dominant 4^Lx^l juL^j ( _ :r 3ljj ^jId^j ^ ^ jjj ^ ^ i 

r rl ^ L jll\ ciiljj L^ol ^j^o i a jlr <^ ^ylll L^jjjj-o) ^j^ijjJLl LlK Cr Li 

VI 

CjIjjjI /^^ ^ 3 mm 4JjU1^ ^^J^ *^'>^1 cr^' 

Sjj^JLl U31jj>^ 4^r»<i m„^ ^Vl Lof .(The Nuclear Donor) U U»U jl ^iUl 



VcLj^sUI qjo6Juo^ ( aouLajoJI q15 likLog T^Luu^LjjLiUL'^jjitjJI £j>Lui liLo 



^ LaI -^^Vl JjuJI 4j ) j g^Tu ^jJI JJLLJLI J J til ^ £jJ * jUTL 1 JUfcj 

ijj£~Luj JuJujLfl ^PajuftJJ JjaL>JI jJfe ^j^JI L^oJS Lr^^ 3JL>JI 

^1 , jujl>JI j^jhOJ ILilj^JI SjUI ^ 4^UL» 2l^Lu 

^ 4AJL1JI 4JL>J| cdLlAj i4_uljjJI 5LLuiJ1 2b 1 j-HI ^ ^! 4_> 4-LaJ>J 

.^jj^JL ^cj^iJLI *!jJll ^ X* J j W ^ oj<i ,,i JAW! 4^>Lc 

jJ! + /.^^ , \) fi\ ^ji! ^b^ 1 J^ 1 ops ^'""m.^i 

^jud^j uaJl ^ f ^ 1 uajl LjJbj .^^l 



^Vij */ _> .-A' 1 4«rt»»ii j^kn Ujj^ jl^ji 

.JAUJ 4^)1 SjUI^j 



Genetic 4_iLl£ ^ James C. Peterson 1 ^ -v^-l-al ^\ 4j|jJ1 L1a ^jJoLx* 
jjjI ^Ic 4_j_a ttu^ (T ) j-^jii) V * •) jj.-i.'ii.U I Turning Points 

l^yJLUl^ cr^J y-L-allcuVI 4_lL)JU j»LuaJI (JjS I JL^Qil c-otj lLdL-lj 

V LjJU S^I^ULl oIh^H opa jujuU! L^Jbttj ,4JLi_a oli o^**^ 
^LUaJI J^Ly ijtij* ^ J^n^tt J»J <>* LLLLx VVV j r.^io 

(^jJI CjLoJqi^JI jj} ^J^JLJI c-tJtJ ^j-^LIj *(Jj "< f ..ill ^£ rtelj uflj^a* *4jjj& "J I 

4jJ) q ij^iaj 4JLt3 (J^SJI L-^OCJ (jLcojVI ^LouLjUU-dV A.l *»1 f,U*f..UI 

4 Ti. j 3r, „ui <JL5^J 4jj^ILuoj tjr lJi 4jIjjj_^ ^^-fl 4jtj ^jX- ^ m uill (j^>: Mill 

SjLx^J 4 ^ i,u,1 J (J ^ ^ItfijVl <)J-A 4^J ^MjJ 1 " (jLaul ^JSLb ^-AujJI 

4^jl mm 4 |jj-£3 (^yjJI 4AjlU"iU ^Si^lII I JuC La ) ^IjjJl l<jjJ^H (jr^ W JA° ^ 
^Ajl 4jSjjJo ^3 ^jjL-uILo (j^jLiJi (jLfl ciUjJj '(c^ljL^ ^i?^ Lt^ / ^ * * 
4 1 rtl m> 4^fj^juo ^j^l r-o 4jIjjj^3 ^jLs ^c^uJupuaJLl ^jL^jVI La! t^qfl at crc>- 1 oIjjjJL 



CiLjjj-c Lr^ 1 l£ J* ***** <— -JfcljJI £oUI (j^V Mill Sl^j jjf <j^a Jl^GJI Lp-fJeJ (Y} 



ft* 

.J**^M 4-j'jLi ^jjJS 1,^J.4,u Vj t4_JLp» Q^ZUm ^LuuTi mi VI 

4_d^ ^jJI La :<*5ljdl £ JlLuJI ifLuul^VI 4aU^ , J! OtUI 



(jijl^fl -Sj^j Jjh^ i<3JU LbJbjL>iJ ^yS jlj^-Ul i, <^LuP ^Jfc ( j^oj 4jeJUJ 4^L>JL> 

mil ft<i ^ 4 I L>4j i Lgj jlj^aVI ^j4-j_l-u ^cJt^JLl ^4 4-3t-^ljj 




^JJ^J ^ 1 Jl3 7-1 r ii m r nVl 4-SjjJclJ lTU>- Jjl ^JJJ^ L>^^^ vl.JL*Jl (jl^ (j| 

C^£j-fl 4juaj^J V} (jy-A La _ j^ljlCJ 1 jL>- ^jj _ ^Vlj ^ (jji_J j 4_uLtiijl 



a^L^j .^kJI r ^ixJI JL*^ ^ j^knlJ op* Ij^aj 



LJJJ 



^ gjlr <„, < « i^j ^aLJI i'tfiW JLsejO ^ (JtjIaLaJI <jLs la£ JUlII 
<Jj-* O^ 0>ktifcJ J^-aej Lc jI.^JllijiI ( j r fl jlj o 1 1 (jr^ C^wLJi JLcL-oJ 

(j>i«,t J^*Jj 3l_j_^J! 4_3^_*Jt ^ 4_LaL£" 4 i r j d r_-v LJ I 



vj*\}^\ v^*i\ V>**^i 




qj4 j j JJlc 4_>JLatJL tfl ^jl miVVI V "i miJJ 

4j9.lV I (jl — lojjV I < n mi " i j J — iJLlj 4jj_j__>J| 
Lj^MJLI J c_j j^>J1 ^1 jwaf ^ tibial 4JLl^I 




i^J\-iM St jJ I Jl)J 5t J-J 

^ C £j 5t-j I 4 — >LSLa 



^jdl J^flt l^LjjJ' JfcLH^ u>^ o' <>* <!>!-* iL r^' 

JL^fl t^qaJI OJ^J** J i nj ^^111 ^jJUJl j^JJI CjUIT 

• (juiAilLj 4 SMI ^jJIj u hi rtffl l-jHi^^U ^ j V"i i nj (^jJI Prozac 

*(d--LUt) ^Vlj^jJI ur^ <j* c^l 

L-aJj^h) cPbj^' >- jl Human genetic enhancement oj£& 

^j-d 4jj^iijJ1 CjLo^Jt 4jIjJ Ji^w 4jLjj^j 4 1 <a ^ J^j <{4jjIjjJI 4_j^5-jJtjl )) 

4_uljjJI CjL^uall ^ufc^VjV IjJjJJ (jl ^y.u,<jttJ ^ jJI lJulioVI ^ j ntjj 
j j r CjI <i i^TI tfjufc qjU -fcJ IjjJj ^jjjJI JLiia^l Jl_fl ^jl LtJ Jj 



■-iLujUI i L 



0->>J cLoal_3 ^gj ni iH 3>-*-H t> mi nt ~1 j mi iTI (jr lr. C-U^^1 5b^j>o Jjlj 

t>* ^L-i^i ^jjL^jj ^L^jjJI ^ij^uc-j jJLiVl ^jfej t , u i j oj 3 J ~' J 

L-dJ^Jt iSuJslj iJ^Li-uj qjjC^^Zu <±m^w t jg Ai^Vl ^IjiiljLJl 

^jj&Zu^ ^ jJI <Lx3j (j^3 <j1 <jr Ui 3 JuJL>. Sbj^oIoJ 4J^Lu JL-uJllj-J jjb Zbjjy jJ t ^j^a 

5ULJ1 

^jLft G*<jL£j t^J Ml j 11 ^ r n ^ " j p " ^^yliJl 4 M jJjbVl ^jtjjJI O^jO^cuLj ^J^LU-tJ 1 

<_<JkJ 4j1 JLoILclj t4^4^Ldj ^LLaj V LaB^CJ Lpa^B I^Li_>. J£LuiJ <4^l^ ^Li^IjJIj 



JJjJLj L^jJa jJIIa 4 Lfcia 4JLa La j^jlU J^lUI j^uoo ^Kiil j 



L^J (J-iLj ^1 5j5>*J1 ^ip^J cJgj^^y 4_jJ>L1M 4-lLUJI 4_j^>J1 ^ 41 



^ gjjtfl Ijla ^^Li l-^j ~ ~ Mi^lil ^LJLLJI ^1 jJiUI Oj-i (J^O lSj-*^ 

Ijjlj^a liUIs mm ^ 1 1 a j 1 ^jL£ ^ 1 jl &L>» ^3 ujj^jlII tjLs i^Tlj 
SjLJI ojjt jljS/I ^jj L»^fl ^>L*ujV! jjJ ^Lk Ct i^ jLlII ^ Ldj^ £jLjV1 

JUJ_%Jil xIl-jJI ^jJu_>J1 ^jj M Jj-a ^jCjJ Ojl-judj (jr-^^ 4JjLLaJI cJujl i^iU 
ij\ J file \ LjIj i4 j In ttt ^^Ij— a^M (j^o 4 j V r*H 1 1 ^Ll^-ojI 

jl ^ ATI J-X^>0 ^jLII (J-^>- ^L^jj 1 1, I U Qj. \ J^flJ cLait H ^Vj-A ^IbjLjd 

JL^o ^.jJl 4JjLjlI1 2LjLaJL lJu-o%-jj i 4-L-%-i^Jt CjL^LIU cJi_t^iit3j ^ ^-5 La 
tj-ULit-O ^jjJ ^JjJI J t i g-jJ3 i^LftjA J-oio LfcUt-cb^ 4JLJ 1 ^ nth S 

Jlo^ CjL«^SL>JI (J^lS (3^'j^-9 ^Jojla ^JjSLilu Cj^3- jjj lIiL-ujLcJLI dJUbj 

* ^ ^jJI 4^jjlj ^JlII j^IL>JLl ^JS-Jj j^aj ^-i^j 



(j-uJ j^sl ^ Jj^-jJl J J Jj>Laji tjJ c?jjL^ t_jLiSLll uiSa ^ tzjj^i UjS" 

c-jLrtjusfj ^LaJL>.VI ^1 aliT,j ^^a'^L^Vl ^1 at r ^j^n VI Lubj i ^ ^ J- 4 J 



(JJLsej jJLjS CuiljJi ^-i-LjJ <j! Jjl^ (J VI ij-fl ^LdiJI Ijl JUu-jJ t^jU-yl J i fill jljjDI 

JlAj jA^"* cr^' JJ-*^ O^*^ i-OLj^ jLxitJ <jl UjL>J jljf jJ 

t^L^jJI t^jJLJJ! i< f mitt 4<JLj4_>J! : LlU J£ 4^j^ju ijjJb &j\ j 1 ^1 (^SL>o 

<J-jJJl!1j '(jjfjjJl 4,l,m*i iff ,uj-/>o ^^pB J ; n t j! c-u^-S S"^* LaLjJu^jJ 
4-3t,.j j^tjj JljjI Loj . ^j^-Vl ol rt i^htl GjULCj * 1 i t H jt ^JiJJLl ^ri fl^ 

.a^uni ju^Vi ^ jit ^ juii (,>k jcij ^ v^) 

^jl t j5Uj (j-lll oLL-urJI L-,i t i VJ ^j^I LaL*JI ^JLLa Ly Jju ^.<C< >ll 
of <3^^l ojj^ aj^i ^Ul J^a Sj^i ^y^' 

i^j^- ' jLLx>^ ^j-x LojLoj tSj-** ^ ^^4^ t4,LXj 4 1 1 j II 4,L^oiJ 

Loj i i ^ljLcLjj L-^a-j^uj jj-fA cr^- LajIjT LLjIj 4jjJlJ! 4J to jildJI j L^j-oj 



qLwuUI tJjjLLuuuBg ^IjgJI JjuuJI qj 



JL>Lb£Jl ^j^i t a^Ijj <j1 (j^dSL) idl^J [^JlII ^nltt 



jjjb La (j! j^Ju <jl 'T JL3 * JLjJnJI ^ L^il ^ylt * n i irfVi ^^Lfl^M jf 
.cJ ^Vl 3<i ,1, ^ 2uul-I j 4jLcj <U cl^lA jLflj GATTACA 4^.1 

^j-C tij JL^cJLj 4jI ^-<-u^M ^j- 45 jJl_u^ i^jIjjJI (j^»<-fj— rt— iJI 4j Liu-a ^JLu 4jJ i^f->- 
£*^J.I j-i^j (*L^I • L-S^ 3 J JJ« ~N (J^l o^J U^JLH^J ^>4^l 

IjlA <4^ mi A\ j-mjiI 4±jLa <^LLal ^jL^jVI SjJLjS Jii ^ 4^u*L>*j 

4jLjJfiaJL L^J ^Soteull (jf^ 4jjJLj3j ^jJLoeJL! ^LujVI 4_3j^jixj <Jjl*jJ ^jJI j^-j-ii 

L-UiiJtjj 4j*oZL>Jll Ol^J^uJI <J-* \ ^ ^ J (jl ( J-A ^J^LolLx^ ^Jm4 clILi^ * L^l^J ^ 



*• M to* 

^u-wj ^jx. Jj^l JjJ-tjJLl tjr A 4JLjLJI tjjffi < nj i^^LaVl ^l^j ^jJI ^jLo^jj^ 

^j-C j-j^tJ frig i nl (( L^LjLc » ^JLj9 j it j. iA,giLiItf JL^Ljj * 3jUl%^ LAj, j ~ f 



LjjJsaJ! L<*«in> ?L-4-I^>Jil jlj^l /^iJU^dJJ t ajJLukJ 



cj1j„i nil ^1 j u i in J^j (^Lc-I j' 4_*>Lc ^LSt-iVl Sj>Lc 

^j^s 4j ^LaIS UL ^gJL>JLI Jmj S~ mi ^jJ) (jyJb 4jLi]| &JJbj a ^Lj^qj^ u ->t J i 

43 1 UjTI <>^3 ^jJl ^^xll (^Lj Jl3 4jI tpfl <«ht i (Jj-SjJ * 4-3 jL>- CjI n<n 

(jlSLo jJj tLSj^-ai ^^y^ aJ-l-ss : 4-xJLJ! 5jL±jlI1 m* Tl 4jj-A^) 4 j Mil I 

jL*iuJ i«Jtjl>Ji Lo LojJ (Jj-uajJL mu 1 \ Q miJ mi < » M uiVI (jj)) *(Jjlj 

LIU pjuu JSIj ila^tjj 1 W ^ Lc r, ,,.,.,b j£ 4aL5l jJI 4i3Uall <jT (jJl 
.jL^j^l Lr ic t_^^tliJ 4_*u>Ul CjLIaIII j^I ^JulI tiiJjj . LJU~ 



qUujUI i| iSl inog v-hIj9*" J»*jJI vjjuax^Cj 



(jr lt ^"lIIj Ij^aSLij <JL>- Lta-^L) qjS^m (jl (^ji^ iJjlJ cjUlj-pJI 
^<r< ^ * ^1 <jl iLJLw Sl^LJLI Suiiill cjUlSLayi ^ gL^VI 

il^i m<"k1j <L$JU jjjV SljJLl :(^l(nj <xA& <UJI (jlua) Jj-^j 

4 a m (jl^ -Sjij J-A iSlj^oJi J^w^JI jLxL>.| ^^yoJl 4 aflll CjLluaJI 

^JIj JU>JI 

BL^kJI *-*Jbj-ui jLu^Lt ^ "V' J £>JJl!I J I JL>o LlA jj^aj ,,3jJlJI CjI J j*£j JL3 

f \ " • <~\\ ^ J^olSUI Ujj "l < ^ JjJ < 1> ,JJ, ^ (fX^u 3 4 jlr 411! ^ I fr->) 

• ^VUj ^1^1 Qjji \i VUU <U UiV 4^JLJ jl^JU^ 

Ijla ^yaj i<(^oVl ^£Hj jilSL*i 4jr ijL-3 j^J^JI -ij-ijJI Ij-^jlP* 4 ^ r ^1 

5j»oJ! 4 n m (]>CJ *« J^JjJl)) (jAj 4jj1 o-i-ujvj <UjIjJ 4Jli^> Jijj^jJI ^y^^j 

1 JlAj *<u n j t i^ll (j-^JJLl (j^a 4UI ^yJj J-£^* L^J-^JI (j-aJJLl)) * u-a 4^wjj>*? 

Ij^tSJj V» :(\ 4^r lLJUiJI *>->J1) Jjj J^^ g^J^^ i> -ijj 



CjI a is> {jA Ij^LLJ 1 a $ (rt 1 1 ijr 3 j trull LJjl^j <jf Ot^JL^ Cy* <- f ^ f*^- 4 -*^^ 

If 1 f l J " A 

<jf jj-c Jfrjl— luJI (Jj— ^jJt iii*jjL->- (jLx-t-u 4 c<-u-llj J^^jlII^ 

*** ******** ' 



J *t.».^ t^jLuijV! ^__ t Ll. Oj^_>-I ^jJI Cj 1 n j j tn**< 



iJUluUI i 0*i 11109 ^^Ij^JI (J-ujuJI £jj i.u"*1 



Lfjljj JjUl-a JijJs Jjl Jllj 1 1 n q LjjIjJ ^lIjljlXI CjIjIj) j 



L<s 3j^2uJt ^j^xb Jj^^o *GjJu>J1 ^uJLu>JI J^Lail ^1 J.jtTu.LAjljj i^crtUI 

JlII j)4 *H (JJ^^>A5 Lfij^ 4 "* 4 ^ (y^j-o 4^JLauLluJ 

oLu-> (^0 <LLjJvJlM 5 jj ^tl ^JuulS <3^ a A\ 4 rilU 4 inj^jJI ^1 4_uLmuVI 
LaIj2>L>, £-£*^>* ct^I ^^-^Hl 4-^aj^jJ1 Jjj^JjJ Lajucj t4 1 Jri jj^jJ 

3j n, ill P^-jud ^3 <Uji 4 I m a\ jj-C j j 1 1 TiTL L4I yr 3 ^0 4^JLjjJcij 4JLj-j 



^\ 43l i^VLj ^jlseZLuj 4JL^laJl 0Jl^j 3jjlaJLl 3j-ojJ1 ^IjS 1 J ?C rtsj i^jl^lnJI ^Ijjf 

J I »tU — 1 ^yA„MlJ 3j n.lH CjJt^ i<(L-S * CJ *j& * ^» ^^-.f U {J^^J J ^JjJ] ^y-C--^ U 

^ojl 4 J nTI ^3j^)Ij 4jjL-S-a (jixjjJLl 4, ^ .cgp (jji^- I (J^J ^jiJj-<-iu^l 

4.i Mil V ^jJ^^/l CjUI^j^JI jrJj-ouVl ^Mir"! ru! ^J^. JUoju Cxjl^ 

^j!l>iJ (jy^tl CjUl^pJl JJi£, tjl jJLu^ .4njUjJlj <, . M^lllj ^LouVI ^jiJj^-ojVl 
LiAj i^jJ JUu Ld^j JLjI^jj j^Lxuul Jjual ^j-a oIjjjmjo t ^lc 4_uljjj| iJT ^ 
oLojJLutfl i4j^>JI CjIuIjISUI ^IjjI jtU CjIjjjJ,! Jj^j>o (^JJL>- Jjjv JIJ^uJI j^jj 



Ij.^lj tjli>j>JI) L^>! i^j^k^l cjUIj j-nMj oL^jj j Ml j jcjjIj^>JL£ 



p^jt ' " (jj^ 1 uty*!>^l oj ^hL)J Oj^^^ cjIjLjJJJ ^jju^IlSa 

Mjjji^ (LuljJ 1*0 ^'J^l J££u >*Ii ^1 CjIjLUI ^ 4m ,1! 

l-jj m" Jl3j Aj^IJI Jj (roL>J.l JlM JItt ~tl 4_j_*_i^J! 4_ul j o Xtl 

jJ>-1 L 3Jj-3 dJllAj . jlj_L3J1j ^jl < ii'tV I edJi Julj Lg-oo c-Jj mm I *3_l3j^>J1 -»LJl1 

£jul^3 CJjJLual (j^DI WjUi' l^cjudlj 1 q r J dJLA jJilfl 4^>-J ^JiljJ 

4^uljL*J1 Cjl-qcJlijl (j^o ^I^J? 4j^Ij J 1 mi ^gj-nJI c--lAJlJ La J ir. 

e>t jj-i i> <L^Li«l ^j^k 4j»V (Lui L^y>^ 

4jj_tU SLuIjulJI jl^JLl jj!>j (±JLi]1 ^jUI J .4 j * j jUH 4jj til 4. miV| 

L^JU |<ini"^ J.n"l M Jl9j <.4j tj iUTI 4jJl£VI i ^ LjIjj 4jjL*JLl 4_j 



jjLujjUl ^JjjBjuujLog ijJIj^Ji fJjuLuJI q_i tit ~)u 



4]julU 2LijlcV! l d . n„1 <jf j^SU? tPJl jU^V! .4JiJI Jib 

j ti^ JJL-C ^j^oj "i ft I lLLIJlJj ^_iu..j tl jjUoj. ajJI < imi > ^d)^ 

CjL^Sj (jij^til LbjLj^pJ 4_£L^Vl 4_aj£L>JI ^k- ^e>^^l ol .nM.jH 

i-aLuaj <:nx iLuljj 5Jji,tU 4jjuLVl ^ LdLl&j t Y* *t Jj>j1 ^Ja uj^j>J1 

jru3 JL3j .^jjJLlj ^JL^il tfj^uUtl ^Lj (^LfljILiJjj) ^ M^aVt o *»JI 4— Jj 

oL4jSL>JI < j r ic <_c?tj udJ jlJj i4^x2jl2l>J\ Lb^ljT t ^ I jJLHIj cj^^kJI L-dj^l^ 

JjjJI I JuA ^JJJJJ jllil pL^J ^^^j jl>S Y • * ^ 

iLuljj iJjuuA 4jjIjlc 3jLc ^ A ^1 JLaTi.miL ^1 o ,iiti ^1 4JSJj iijJLcVl ^ 

^jX. J^LcujI ^jyjljfjjl JjJucjJI ^judjII IjLA ^Ljl>- *4JLilaV 4 n j 1 n 

SI 6 Ar , \ 1t.j fJUJ! J**^ liUj iUljj 4JjulJLI 4ja£V| 



Jj^J ^jJI ^A 3 SL^ fU£b ^ Jl^jJ 2Uj|jLiJ| UKLU (Jj^l V^U dJLLA 



Iff'" ^ (jl jJjJI ^^Jj \ g * i Jj t 1 t<LJLi 2Lul JLCJ CjIj J^-Sj j.x.aJu 



(jjjj^ t( Jj^L> C^3jJ (jjj cs rtn'M*^ mijTI Ji < nil ^jyic 4 jflijJU 

4jj^>J ^Ul^w ^^^L^j ^1 ^LiU ^Ij^l 0£-iuOfc^1 

^ , A....I.H ^Jjf-Jfc-Ttj (jl tjr JjtJ IjLa LaLoj (jj^ju CjLjI j-j^>J1 ( _ t 1^ <—jj1 itlj 

^jpIaj Iju^-S CjUjj j.r^J 



jj) ■>> ->J 4_*LtJl 3^_cjlU 4_sLlaj d_jJLJI 4_U^>J1 jJs<J *1 i^L^jJ! 

(jLcaiyi ^LV-Vi mf! (jl (jJuu IjLftj 1 a 4 A jUj ^ j-l^i L^J 

t 4^j.o 4jL_C jM*t ^IjjJl (jl mi "ill CjLlLiijJ 4j^-j>u CLjIjjL^ 

LjJs^ jl>,LLl-u ^jLuuj^J ^3ljjJI ^j^- 1 »^TiU cj! jl <ir (jL-i Ij^Laj . ^L_ioVI ^^Iju 



«■* 

^^TLcuJLl ^ylr Lt5L<-4 cJJj J-^J Cr^" **1-*jLj3 ^ S i i mi ^jljjJI £xUaj_5teJi) I 



^-Jl 4 iiTi ill. Cjljj-LallJI < n j m qj ^^Lxu 

H 

<>4 Lii & -f <vi iia o' taJl SjL^yi 



1 1 in 



jjJJ <-flL-uaj -^jrlJjJ <L^*_*Di jrL Miff I fl 

jl j. aj\ ^ "lit j j mi t LiUj 

.1.. ti - i 1 v v 1 ■* 1 Cm L_3jLa ^ji ^» 



JjJi J Lola I ^-1 ■ »?< i J ^ /^icl ^bL dUj Jutjj («4jLj1jJI 

^-l iiimuiVI jL>c_fl ^ LgjIj-jitJ i^j^xll 5_JLUJi Cilj, j^Il fakj /a jj\ Jj 

4jI ^yic iiijj ^4_ajLUJi ^j-iu-u^o) (JjIj ^ jJi-jj . 4_uLij1jJI CjLLc J^l 4jdt. tsu l'&K im 

^ jLjl^j (<>L<; jl—J! ^ILxcl ^ SjJl^JI L*J ^Ul L^L^JI ^) t A ;tl 
^■1 ni/Vf^l ciiljlcji ijr s j-^lj JSLAj IjMJkJI ^jui ^Lt,V< ful 0^°! c^! 

Lj^L>J1 0Ju£ 4_ul jjJl c-j^jjJI ^^jlj jr^Liol ^ L^Lu^ I ^^jCu L*J^J i^jLn j^LI 

t> j-xii ^Lii^VI ob (^Ij) ^L^^ 1 ^>?JI c^! ^L^VL. (SjUs) 



Ifcjjltj UJI griUl :<Mlj*Jl « >Jf J* 



J^S-l J-^tJ ^jjic- cjjjijr 1 < n lLiLj^LojVI ji^jusj jJuLiLt ^jtj 4jL^ 1 jJj i^uoLuLI 

^£Jl!1 4_iUI oJUb ^ ij\ u& (j\ n\"t ^cJ £rUjl jj! i^J-iJaj (JSL^lJ 2LjjJ<£La 

Sj^uS" CjI j I W\ jJumJL-lm t 4jOLo!I j^lu* tl LlsljJLt-tJl pL^JjJI 4-jJI f^JUO CpUuL* 

^ j j A * cJi^j (JJJlII ^JjL^JI J 5 t U ^Ju-^aJLl Ijutf-fl i Lt^i_<u>- ^jJLlj>JI CjLj^SLci 



4-ua-oJl (C^-Aj (j^tfr ^4,m t ^ 4JlL c^jLl^ ^3 4j^jSLo 4 IjJljvI 




ci^VI JSLiij ^UVt LLLc ^ «CL*JJ 

^ 4^>^ ^ J!L^1j ^jdl 4Jl1JI ^ 

ip-Uj 



l^y* JJ^ls (jr ^ LlJj La Lul Lii>- J JL-iJ iA JU1J L-4-/3J * La (jr Ll Je^J-JsJl 1 

fcj^ ■ c u a ^rfl JL ^ fc ' £>-^ L>^J *<- ' ■ " ■ -wj ^ jJ , j ,. I 

Sj^SjjJU ^jJLlaII 4laj^>. ^JLfc lJijuaj^ . 4,j^., JIi \\\ SLxjkJI JUT CjL^- a i^aT 

Jj^JLaJ I (j^>t 1 L-WJJ jL^jVI ^xjuj ijL^e— jJIj lZj! U j %iU 1 ^ J ^ 

- ijr uLj3 ^y<Jjt]| l-uLjJI I Jl& ijr 3 jjU"H 1 Jufc u-iljtn V t Ll&j^jljG ^ *nj 

jLa i4 j^li'i a 3jju*_a Laljufc! L^j t t n jt Smart Bomb 4^jJI J_»l_L2JL) 
4nloU CiU^UI ^ L>Llil djji^u- jL^^U 4uiy\\ aj^jUJI <^Li^l 



^jjiuJl J j in moll <J JL£'^«99lgJI 6 jljTg u iQ'i II j^Lli\ 

^lal x!l *Lm ^LjJLj iCuj^-2Jl {Jj-Lju^JLI djl U >JI ^>Jub ^.Pr> t ,^ JuJL>o 

l^LjJI ^ Ij-^Li-fl Ij^ub jjj," m 0L3I M^r<Vl ^juk t 2Lal£ Jl j-^^l 

^ Juk ^j-^ J jVl jaLili <LcJjjJt CjL^^J/ wl j <rt ^ r (tTtMi^ i^jLuajusVI 

^Ijjf ^ P^t «j*4-iLkjJi» q^j^a ^jj^jJI ^JLaJt ( ^ r a ^-"^J CrA5 

jLl JULJ 1. \ C t r n I m) 



i \$ y^L£L (j? JLl J-ojlJI j ^LuIjjJI <jolj-aVl ^f^>J 4 m m.U J^ol jjlII 4^j^t-* _^ 
4-iLLSJ 4 rt.uuiU 4j3jjlU ii (^jJI ^jLujijJ ^ V (^IjJ^I (, JuJL>u _T 

4_J^_iVI tjr <M-uJ La ^IjjLj (^j^JooJ! ^JUOJ>Jl ^J^jljijC ft < in £)1 frl 4U tl (J^Lj -V 

i4jLuv /ya Sj^LLo ^JjvIj-c ^jfl 4 j t j JUS tjjo^oj 4jLuoM-I <j-aifcuIiJl ^LjLL^ 
4^ i^ill ^ji^. (jOaLxll CjISj^uI ^pi^jJ Jl3a t L: 4£j^Ix ijr 3 u^jkj J-^jJ a,> rTu 

L 4j IjJJ-A jl^j-ul U^jJLJ ^j-^i V Mill jjl ^-JK^JLl ^yA r aAjfTI JLjJLi^aJI (jji^- - ^ 

- dilj JL>Jl^ _ ^jJI c^?! t4 ^ mi tfjtl 4jLcj1 ^51 Jl^j i4jLt^ c-ul j->^ ^Lj» ^ 

^uill ^1 Juul J 4j_iU1 ^_loJ| 4 ) q Jli 1 <i j f,i i jbtjjVI ^1 ^Ij-xV I (j^aitji 
Jg,io-j i r> ^4 jjLtntl jij^l Sjjl-i ^L-uj1 jl ^Ij-^a j >^ 4^>-jJ ^1 4-ljvjjJ 

^LUL.^ (j>^LUI jLliV 4J^UJI 3 JIcj Y*\ JS^ull) ^ISUI jlL^I 

j r^rr M ^L-uJl O-jI^ CIujv i(JS^ ^L-ujVI jljqjaJLI ^3 4 j i nil )\\ CjLcjV! p ^-u^ 



jja jl^Ld <.,1 UH c_^L^ SLiSIj^I Sj^ill Juc ^MLVI ^j^i 

l-xjwLjuo I JL^LZu t <ltnH cJij^-uj £ <_j^JJ t„ m f ^£ 1 Jjjvj a 

J J-JL=*^Jt Jd t\i <3jJJ1 cjLJJo J. 

Ijjil oUjJbai ^MIdVL a^l^JI ^1 « „,1| 

5 J JljlJL* I^^jJljlj ^jl ^j^LjOJ t Bj^j-xSLSI 4-jJjjJl CjL^-^TI tfJufc <jl i^t-L^ 

^0 j , ^ . rt *i < <n (jl LLjlc e^tj ^ j lr j * Lul jlL ^yja £ j) i M i t L 

+ ^Id^JI duuoj-C q^Kji-uj 4j\ l 1 jjj 1 4jj n <7t S^ljJfi Jllc CajJIiJ ^j^a J * j"i < nlj 

* LJLltwO^ Ltcjj^o (JJ^mLi » (j.ia.JSfaMill 
ri <j J I f"* ( j r l>- ^ILoli ^Ijj ( J-iJL>o < ilU ^1 <LtiSL>JLl 



^jjlujJI J iq mm nil ^ylr'^aSgjuoJI 6 jliTg ^iLiJI j^hJjl 

(jj* JlfiLjJl ( j-dJteILJ ^psjJaJI c-x^LuaJ ^^IjjJI J^i^r"<ll < ^'s < u\\ Cj 

J^t I i 1 J 7t +~) j^JS jl J,L1I f^L-aJ Jlj3 ^ 4 1*11 JjjU"fH (jl 

5 t rnlj CjLjJLaj <jL*u ^1 iu\y\ ^ l.r^U jLfl I j£L4»5 ,4^1 niayt J^LAll 
^j^f^.tl ^jUdjJl (J^j-u_^- 



AjmJY f9^MAJ1| taiUUf§ (»kl1 :MlM*lf HlJ* 

5^ rfl Mill 4— lj! ^itl 4 V c ftJLH J^JLjl^ Cf * m (jt^-II CjIjj 1 j $ mi^?I 



mm 



** 

(j^a Jj->* <L-ua_3J 1 ^JlAj jt -a cilia. L^j! j^^JU <j| 3Jj jj 

Ja^j Jl-s ^jJI JjL^JI ^jUI ^^Jl ^3 4 j r,jJI L&^ljj <-123 ot^jjJU cdiLw 

4-j^dL>^j 4-jjIjjJI oj^Jm! I cJ^->^V LZL2jJ-4 <^ya ^-LLj-lju ^ JlII £_uIuj>J| JL>* 



J £ i, « (^Ljj 4jjjJU uflj^ CjI a! J — 5t_j — u*l {j-j* 7H-^i e£l cl)^ (jr^? 

L>^ LT^LH 1 ^' Cr^jJl i^A 1 fJ^R^* 

^1 jOJ-VI Ol^^jj jljU-ol ^3 j-aJJ ^JujJLl ^<ufcl (>aj ,4jjj-^ ^| jJL^Vl 

^ jJLl^ I \ ^jSL>J1 ^jl>j1XI ^js 1 i>\\\ Jo r ^jJl Craig Venter jJils ^jj^ 

4-^r r^JJ ^JlLdjJI JL-^jlXI Sjljl ^fl (J^J^ 4-iSLlj tn^ Mi.„.itt 

L^J>L>. £(jr >ajSljKJI mi oil ju^^JI (joi^LJLl (b i^i M Celera 



^jj&uJI J j ii"imoll i^JLc'dJtf^LoJI djLiTg ^IajJI j^hJJI 



( j r Lc < <i 4 j^j-c.^ 5jLjJL>> £>j£Ju ^jLajVI I Ju^o 1 ^jlr 

^JJUU>%}\ lLJ^LLoV ^(juL3*VI CjUljJ jljUU^J 4jJjjLfl <Jj->- iSj*>" 1 4 4 ri n > 

Cj^-jw JLflj iS-SjjLJtjo <4JL£ J * A L^j j^jLlI} ^LsfcTtiJj ^j-.ujl-JI 
j" <UjLj m£Jl1I JL^j>J1 ^ Ml cLdL^jS/I ^ SUt^ul j 

I^lLu-u 4£^-cL <jLfl clUjJj i<j ^j^Lu La ^Lv V* mLi ^^ujj (^^J *^hL>j-^ 

<j-<u Juu L^j 3jLi!aILuVlj L^-jj) J^i^jJI ^clu (jl C <,L>^J1 Jul j >L^^U„4,U 

jlJs 4_u1 jjlII cjL£ j, Mill <jLfl J« nlljj ^ .» 11 ^ jl>s^M ^ Ji^L 
SjJsljlU oLojJjJLI ^ JUI *JajG <j1 oJ! ^ U'.irti cjjl^j 

L?J-*V' ^J^ 1 ^' Cr^ -^>* Cr4^ UJt^ JtH?-^ S^K^ 

4 < j*. ■» Jl>>-Vl ^»jw ^Express Sequence Tags ^ o t SL-^L^ 
Mtn mi L-^j} lLu-^v) <i ^-It LLqJ— 4 ^jj^j mi cj! 4jJjlX1 w ^ £^LLdV! 



(till 



JL3 iJLa JL^jJ i^J,ujLj,tiiJ * £ Lc-Lr- 4-lJlL11 c_alj^Ls| ^--L^>* <jl jJLjJ^J 

^jSL^j Jl_j9 (^jJlj C7 J-JlII j i i V< (j^l ^ JsJJj JL_3 5JljJl^>. <_ajj_^». 4_jj^JLI 

^ Ijl*OuiV a r Tn ^jUI ^jjJLj ^jLu ^1 3 ^SLill o? Lf J jLiti^l 

(j^>- t jJi^a \ ju* 4j C-loTl^ l£JlJ1 ^LteaJJLs Luljj^a cJSj^t 
jLjLj i h7C 1 L^j| Jl£JI,1 £y* (jH^' 4^L>a ^ / »lj>J \ S^JLuljQ Laj^_uj ^_3JlJ 



juu ^1 *^^V ^Ij^ >^ ur^ VI UjjV^j Cjr ^u J JI o^^ 1 (49 '^LjtJt 

^1 MIM M.I ^3 ^jVl ^ ^J^ti] 2L£>*J-*-4 5UfeJLiJI 



^jjuuJI Jin'i mi) 1 1 ^'ckaagiuJI 6jbTg 1 ^uojS\ j^ixJI 



oM^L^JIj jjj^isVl ur>j ^>L^lU U-UJ .oW-^ 1 j ,4_l^>L^V! 
1.1* (~,? j mi j *l*> ^ r j ^LL^JI^ SJIj iiii-jjljJLl^ 

4_>-L_oJI ^yjj ^- ^ . 1 il l Ci ff- ill ^-jLjj Cj 1 n j i Ul J^J^ J (Jj- 3 * lL^jIj-jud 

^Opj-uJ ^Lfl »^1^>JI <J^L>J1 jj^-all t^Ltjj^ulJI oVo ts^A <jr^ <J^ 



4 y ill ^^yJJjJ ^jl 3 \* t \K ftsj tl T ^j^iim iJLI ^LL>JI JjLj j-^j c 

^/Ij ^Loj tiJLlAj .LlL^£ j ^j^uijIj ^ 



L^jj_jo (^yJJj-i ^ r t j i r> I JL-jJ ^Kri a ^Ij-^J 4l ^ ^LlfcVl jLq^c! ija^^j ^ 



(jl ^jjj {jt^3 * (u\\ ^-i t £ c^L^tJ^ 4juaLi- <j-^Jbt 4j i^jLxjSM ^j^a 



I a jUH jpa ( J J JJj ^jil lju* I^Uj 



" M ~ ™- 



* I jj^SLj-j-u ^1 f u it i <iV I ^ j I 4 r ^JjL-LII jJ-olaJl j-*J^ LaLc (J^^jjj 

frUjLdl ^jpa ejLtfljUl dJuk Ci> in jIj .4jj nUH ^ o^II ^jJj 

^ 7"! mih »VI lIjLjLqX- i^-a Sj^jJLl Jjlj^iJI i^jL>- ^jSLloJ ijJaxH 



I — iij 4±jjJ^ udLLij t 4JiUljL-) ^Ja JIj>j V ^JLl I 



J uJ L<w *i J-JI 



iCh&lJI Jioimoll ^jJx 6J1S3JU0JI ftjb I g .-i ft ill j^hill 



^jPrfc-t J ^LnjJIL-faw! I J >- ■ ">Q <j! JL-JLJ ^ ^Y"! >L^1 ^^fl <ii* J-i^T (^^^ 



.ua\ La ^4, a i ILrf 4i J jjl (J^-^i (J^ t„jtl <J»L (-u_"jj i4^iJ^_C 4_jj1jj CjI i r^> 

* monsters ^Lu*SM ^1 Sjj^JI cjLjISJL 



^jj cjL>I ^j_>J1 tJT Li c^jLteilll ^j-a S^fll^jJLI ^jLllJI jjuuuJu * 1 a ^ £ ij , ,« 

4 J r ^j-C ^jilJU ^J^LcuUj Lufcj i^-J^uSaJLil ^j-t-u <Jjfr£Luj ^4 ,36, mi m,.luJU^ 

^l^JL (jltTiJ Lqu£ t4j-AaJl ajJjlIT 4-j-c^Li-uVI 4 4 fcw U oLxjuojj Jjj JloJ 
4-Cjj— 4^ajj-jJ 4jJlujj>- J^Sj) i^jljJl uufl ^Lljujju^VI ^la : LuIj 

^jL^J lil jll^ ^o^Vl jMJI iLSul oj-i t^U^I ^Ij^iJIj 




^1 J*^ 1 6J13TS ^ j9kiJI 



.<L, m,Otl ^LS^wVt jLJ LajiUI .CiUUUIj 



*i J\ 'Lai MM* 



^c. ^U^^^^ 3 ^ f^^^ 1 vA^ 1 Lnij^ 

2LiwJI oti£^ ^iJ^" 1 Jlc ^1 ^SliiJI 

***** i * ■* 

a LiiU Lj>^ : ^ £1 > , tLlill ^sLA^I :Vjt 

^1 (2Luaju**3ll 4^-#l o^vj f ^) ^A^ 1 (ui^ls 
^ I ^ <ut tP! SjLiVI .^MaJI ^ L^i^Aiaj 

Embryonic <^ V l t<L ^ f ^ 

| ,>>r. ^l ^LIUj-^ ^ j ^ e ju}j cj! nj I4J Stem Cells 

LMJJi 1 atf. ^' ^ ^ j Adult Stem Cells 

^yj ^-uiUij ^UbuC^ 1 (T^l cAc- L^ljJtl^l j i^i ' "^ (ij^KUl 
Lj^UcU 4_lLu>J^ :4Jo^L^II ol un" t } \ j*lAiel^ 




jLa ju^Vl ^ oLL^I r>UJ ^^JLJ! U .JLoUJI JLl^VI ^jX\ 

SjLcl L-aA-L^JI (JjSLu-u 1 AjJt£j f^uJuJl 4j5t-LJJ 4.<ULVJ L-A^l J^C ^jjj jJi tlltj 

^Laj i ) \A\ *Lc ^ cjjJj ^1 Ashanti 4iilaU ^jjl^w La j_a> 4jj mi ->JI 

tLtjL£ (^jVl L^jLp* (J^lj-a (j^J iLj-cLua Ij^t-C L^J Ctt yu Sju^lj 4jj^>3 ^3 Vjl&jj* 
j^clUl (j^j-^a L^rv^Lc SUjlstjQ (jVI ^j^-l] ^lll (jlal^joVI Jysj . 5 Jj.-v- 4_i5t-u» 4JLx 

JSL^. ^ ^ J^Vl ^ jf , juu fju3 ^ ^1 ^iVl Ij!>UJ ;r>U1 cj^jbw 

cjjL*^! ojjk l^Lj ^UaJl Cryl^ -^j j^^' C£*i iti^ '^>^ 

t jSJj '2 *t*"* SQjwj.ja (jJI rd ts><} Jl^_3 ^j!j_l>J| ^ 1c cJjLauill Lai tjLuijyi (jii 

^ U^j^iaja ^rtniit JlJjjJi (jl^ laSLAj .^LuijVI Lt 1^ C.njU IjJ 1 oj'^ tL pLrTr^n 
!j! 4u^U. ^cr^ 1 V^' 1 t> (j-wl >cVl L>U. ^IjV",m1 ^ J in", nil 



L^jk) "t-.-vj 4_uIjjJI SjUI jjb ^jJu^>JI t(Genome) 

5_uljjJI 3_sUl 1 $ jt{ L^Liaj (Genes) oljjjll J£ ^« .^n t 4_JL>Jl 

♦ (Base Pair) ^ jicl^ ^L^l rjj V , V ^jLuu 
^.Tl 5 A j^jj 4_J_i (j^jju ^jJI ^L«J1 1 (Genomics) <J ^SL c-4 >i-j->> 

.4_AiJI L^>o ^1 cjL^jjJLJ (^KJI fc>»->l 1 :(Proteome) f^ujj-j 
oLLuj^-JI iajjijj (j^jju ^jJI ^IaJI i(Proteomics) ^>^l^j-Jj>j 

^jL*-£$jj J<iL£ 4_c: >*-u Jx^aj ouj^j t Enzyme Ajjjj 



Cr^ 

jl J^..tj fujLI :DNA Polymerase JlS^b^jp* 
cjUxj j^j :DNA Restriction Enzyme « L^. a » Jl ^kLi (*u>ii 

t^jjp j I {^jjJ ^ia-Q-^. ^ cjIjljj^J]! njJ : Sequence gjLujt^l mlm 
(j^Lo^Vl ^ >i£f jl 5.1 1 mI <» ^ jij^q ^ j 1 < *l£>^ *Protein C&h>* 

(jjj^U (jX- tJ^JJfj^Jl 3 j m aV| ^j^Lq^Vl £jLU Jl-L^cJ ijUW ^-jLu 4 j m 



cjLajLlU 4_lU-*J1 j (Gene Expression) ^o-^lj-tjjtuJt 

4jj1jj 3jU ^LM^ J-^kj <j\ i (Transgenic) ^Ij^j-lc ljLlj £!>t>» 

4 n ■ VjJI ^1^11 ^1 ^jUkJI i(Genetic Map) ^Ijj^UbjL^ 

^cir\*„.fl t jS^La( ^u^jj i a a <lLdjLv ^c-tduj ^LjjIj^JI SjJl-wJI cilfl Juu ^LcAa 

^JLc: ^jJLj^j V j) <j > udJjL^j (Ribose) jj-ajjJI ^j* 4 i ^ JJ^ju ^jjl 

Ml 

(j^Q 4_rvLLij iSj~^ 4_tL*Jl «t .(j ,j» .U l^j^kJLj <U j-ajjj (Uracil) Jj < <,\j$j 
* (Transcription ^uiiJI 4jUt; jjr^uj U JMi- («! +( j * j» Jl ^ ^1) oIjjjII 

4 1 ^,1,^ ^Ijj^fl aJLA jj^o ^JJ (jl ^JjJl C-<_5tJ^ i^L^LuajVI 4_lL>J1 

j—U^-Sf (J3^ Cjl^^^J>Jl djLA (Jjio (jji] SjLojVI jJlJSOJ * l ^oL>- (jrOj^J 



iy* « 1*0 o» Jl ^ '(Double Helix) > ftrl <ntl uJii-W' 

Jl 

idjl 4j1jj ^ 4Jjj iM i^L'VI 3jl»^1 Ji*3 ^^aj :(Gene) 2^j>ti 

(jr fl 4j1 • jfc-^a j ( j^L^w L^-JJL>^ ^-J-^J ^LlLiI (j-C mil CjLc^JjuII tjr l^ 

JjV Cr.n i1Tl£1 ^1 iCjUijjJLi pjj t( Oncogene) SL-ullaj r.^V;>^ 

(Proto-Oncogenes)(^jJLli piJJI ^ j j 43 jl) ^ nU 1 ^ Ac J*^ ^ <ji U7 lll 

^ Ji^ju L ^jJI 4 j mLuiVl Sju^jJI JiUj jjfcj »(Base Pair) ^jlcLS^J* 

i^^^jJLjLi-ii jl (J^OjLj t^jolj-C- i^Ljjl I 4_JLjJ| jjiLttfVl JL->.1 ^ljXjJj JU 



^ JS-ju C ^3JI ^LlJI Sjc^j (^a^* (Nucleotide) 3juj>j • 



^ ** M 

.(( I (J J)> Jl ^1 (( I *(J * -J» Jl J^LctuJ ^J^JLAJ \$t?>*\ 

^Ll2J ,nl ^1 3jl>*jJI jjfcj t (Kilobase kb) (3-Lil)SJLtL5jJUi« 

£jj cJJl <JjLjlj ( j 7 IlJI 4— mil Sjl i r J-Aj « I .£) . -S» Jl oLLjJ^k Jj—L 

4^at miU ^ 5jl > r jjkj :(Megabase Mb) (<-j *f ) 3 j-^L^jj^U • 
jji^JI 4_cj-*jjtja ^1 i-ljji^il ^jt i(DNA Sequencing) .^j.^ i Jiaimtin 



cojJjJ 4^j-A-i3 1 ^ " U , „ij * t ^ T nJI 

4jjj^ i-ju£jH <Ji*jG <^JI «! *(j * J» Jl ^(JJjjj^ ^3 4 jmiL-liVI 



^J^ < nj ^j^L>- <J J-L^J ^ I 4_t, A 5 jLcJ 4yju^jJ 



(j^uVl uuj] tj^SJ <jl ^jU" mm (Sj ^ t (Gel Electrophoresis) ^L^iJI 

(jrUj^-aJI 4lf » 1 mi 1 i^ul (>^aJ9 * LgJLiL>ij -lljJLl <( f .<j * -i» Jl 4 tU> ^ 

j I ^jLu :CjLajLhJI ^ (jru^j ^ 4jjj_II «f .(j . j» oj^y »(Exon) 



CjIjjjJLI JJ*-*I*lj) 4jjj-11 4,-jJlj ^j^i ^i^^/l *j*j>JI jJSLlj 

^rilU cjUj mi<VI JJit^j ^jJI «1 .(j .j)) Jl /ub3 t(Intron) 




4J!l4-4 



^oj-^^i L 1 ^! j^^l) *^L*XI 



<fuh J< mi ij 4_oL>JI « ! .j . .>» 4 jn ^ j ^ tl »(Mutation) 3>i 

t(DNA Polymorphysim) 

** 

CjI—iIaj aJ ~*t-~ mi") ^ ^ ^ cdJjJj iSj—i^^/l jiJ ^ M r ^-j J—^^ ^ w> 

*4.jjIjjJI 4 1^1 Tl 

■(Single Nucleotide Polymorphism SNP) JUL&frlS.^ » lt>3JL-u>at 

oi,Jl j!>sl j-J^W L^Jull >A mi ill a^j u u>J1 (jisaLuQ ^jja ^jL^Vl ^j^JI 

J^Lxu j-u^Tu ^^11 3 4 o tVull cj^vLj^ miTJI ojla j^j i^^jtJL JL>Jtl 1 jla 3^o^ 
Chromos 4^Ktl ^ L^L^i ^^sj^ i( Chromosome) ^j-^ 

*-» M 

(Metaphase)Mjjdl (jlSLL! (^-a CjI j ♦ j i^Mj .4J£U-4 4_o3_l3 3 A o r o j ^ 

tj\ * Luu_<^ TV j-Aj <, h tr\ rtl ^^JUl ^j^l >j (jPJl 4j^lil!l Lj^L>J! 1 JUlLo i LjJLl^ 



J? 



£jj ^Ij I j j j (Gene Therapy) ^>L>^1SL-^LjLtt ji 4jDj>X»5l^Lw 

4jL*j t^^iolojJI 1 (jl<;r ^pfl JLir j I 3j ntij 4jj^JJ 4jLlo| ^jLij ^j^j^-c 

<jr jL-jL*uo ^Ji 4., ^ j 1 r f J 1 4jj^Jtl ^--OjJ £jj l£> Ti3 * 4_t, <>v^JH 4JjJ\ ^rj,-^ i^al 
(j \ JUlj CiL^j^ j (j»2a-ftj JL.V * ,i,.nl L^Lo^ 3JL)Jl£, Jj^La-) C-jLx^JLl V-Jiif 1 
4 j .^JsJI cdjJjjj 3jl uall 4-j toj jj-j nil CjLjjji 

ju>.L ^jJ! ((I *(j . j» Jl <j_*a 3jL* ^ 3jl i r j-aj j(Plasmid) jlo^^Mj 

L^jjI^j ^jj !jt£L<kj 4j^_u£LiJt 4jJL>J1 ^ ^iiSm <j I ^JoA 1 mil i L-a£,LiiaJ 3-sLc lt^J 
*l j« * rt^LJJj r <in 4 jlor <jj£ 4-j>oLJI 4^^^j^>J| Lj^L>J1 L^JLnlulj 



JaJu tdJi J-juj (Recombinant DNA Molecule jf ^tl ,y ,j ^ ,„>L-aJ1 



^ Y " ^) CjLjjjII Jjo J-iLa JJLX. l^JJ <l£>^^ CjLuISJLi 4jjLo-c 

i(Prokaryotes) ^^JJI oL^LU u <Ttn cjLjL^ :(Archaea) LjSjl 
S^jjrr rn g 5j j ; ^ ^j*(Caenorhabditis elegans) j^L+oJilt Saji 

JlxojljJI 4fl j i mi 4_pJ1 CjLuLSJI £j ^jI -IJUlII ^ j^Lt^j JLflj iUSt tU 



C5 



cc_xiajl l_<jj-*j . 4 j ^ ii'q <LijL(La t 4_u 1 jjJ 1 J S^tl iJjLjlIS JL» A - 4 _Lo->.i ( ) ) 

, Y • • * <j-ujU * \ jjlaJI * £ jJUJ.1 

.(Y - • ■ ) L,^ 

i<-3j^jJLl ^JLc 4 \ uA i n ta^gj <m Ml ^j-Llj>J| ^jij jiJL — ^L<jn-IL>-^1^ 4-.^., c U 

4_* ta laJjc} it^t "11 ^ ill J5^ mJ ^ 1 S JiSLl 1 i <<4jJuj^>Jlj ^ j tj j Ml 

.Y* • 1 t YV0 jjui co^SLn 
^Lc ru «1I (j^Ojl j> 4^.jJLl j^UI j (DNA) « UjJU t^b (^) 

. Y* • * j^mJj /jj^l ^LUI JSJLkJI iY^ ^djfc-a 'J^J' 

• ^ \W t 2L-tuaL>Ji 4 t iUTI Cjjj^u _ (jLLjJ 2L2SLo l^jji 
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